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Comparison of the Standards Established in the United States, Great Britain, Holland, 
Sweden, Germany, Austria, and Switzerland 


By JOHN GAILLARD*%*, Mechanical Engineer, American Engineering Standards Committee, New York City 


HE American ‘ngineering Standards Committee 

(A.E.S.C.) has approved a tentative American standard 

for tolerances and allowances for metal fits, established 
by a sectional committee appointed under procedure of the 
American Engineering Standards Committee, and sponsored 
by the American Society of Mechanical Engineers. The fol- 
lowing is a brief review of this standard and of the national 
standards on the same subject that have so 


are each equal to 0.0006 inch, as indicated by the figures 6 
and“%2 which represent the number of ten-thousandths inch 
from the reference line. It will be noted that these figures 
representing units of one ten-thousandth inch, have been 
placed on all diagrams, including those for the metric coun- 
tries where the original standards are expressed in microns 
(1 micron = 0.001 millimeter, or about 0.00004 inch); hence 


the diagrams serve for direct comparison. 





far been established in foreign countries. (An 
additional tentative standard for methods of 
gaging and_ specifications for plain limit 
gages is in course of preparation by the same 
sectional committee, but has not reached its 
definitive form at the present time. It deals 
with the classification of gages according to 
type, design, dimensions, and tolerances.) 

In order to facilitate a comparison between 
the national systems, diagrams are given in 
each case for different kinds of fits between 
two mating parts with a nominal diameter of 
one inch. Thus, the diagrams Figs. 1 to 4 make 
it possible to readily compare the standards 








In cases where the national standard com- 
prises both the basic hole and the basic shaft 
systems, only the former is represented in the 
diagram. For Great Britain, whose standard 
comprises both the unilateral and the bi- 
lateral systems, only the unilateral system, 
recommended by the standard as preferable, 
is shown. 


Tentative American Standard 


It may be well to discuss first the most im- 
portant terms used in connection with prob- 
lems of fit. A valuable feature of the Amer- 
ican standard is that it begins by giving 








for Great Britain, Holland, the United States, 

and Sweden, and Figs. 8 and 9 show the 

standards for Germany and Switzerland, respectively. The 
tolerances for the holes are represented in the diagrams by 
cross-sectioned bars above the reference line (this line in- 
dicating the nominal size), while the tolerances for the 
shafts are represented by bars in solid black. The allow- 
ance is represented by the space between the solid bar and 
the top of the reference line. 

These tolerances and allowances are, of course, greatly 
magnified, but all diagrams are to the same scale so that a 
direct comparison may be made. The allowances and toler- 
ances on the various diagrams are expressed by figures rep- 
resenting ten-thousandths of an inch. For example, the 
allowance and tolerance designated by the letter M in Fig. 1 


*John Gaillard was born in 1886 in Amsterdam, Holland, and graduated 

1908 as a mechanical engineer at the Delft Institute of Technology. He 
spent some years in different branches of mechanical engineering in Hol- 
land, and then became consulting engineer and patent attorney for a large 
industrial organization in Brussels, Belgium. In 1913 he established him- 
self as a patent attorney at The Hague, Holland, and was admitted to the 
ar. He left this occupation to become the managing director of a ball- 
searing concern. and in this capacity took up standardization in the me- 
‘hanieal field, specializing from then on in standardization work in gen- 
ral, and in management, which always had his special interest. After 
‘ving been for some years the acting director of the national standardizing 
body in Holland, he came to the United States. In this country he was 


‘sociated with Frank B. Gilbreth Inc., consulting engineers on manage- 
nt, improvement of working methods, and waste elimination, until 1924, 
en he joined the engineering staff of the American Engineering Standards 

cnmittee. 


John Gaillard 


definitions of the terminology. Diversity in 
the use of terms is still causing much con- 
fusion in the discussion of problems in this field. 

The “allowance” is the minimum clearance or the maxi- 
mum interference between two mating parts. It is the differ- 
ence in size between the minimum hole and the maximum 
shaft, which difference is positive for a loose fit, and nega- 
tive for a tight fit. 

The “tolerance” is the amount of variation permitted in 
the actual size of a part, a certain degree of inaccuracy in 
manufacture being unavoidable. It is the difference between 
the high and the low limits specified for a given size and is 
measured from a basic size, either in one direction (uni- 
lateral system) or in two directions (bilateral system). It 
is general practice to adopt the nominal size of the mating 
parts as the basic size for one of these. Thus, in the uni- 
lateral “basic hole’ system, the nominal size is the low 
limit for all holes (independent of their tolerances), while 
the different allowances are obtained by varying the high 
limit of the shaft. In the unilateral “‘basic shaft’ system, 
the nominal size is the high limit for all shafts (independent 
of their tolerance), the different allowances being obtained 
by varying the low limit of the hole. Fig. 5 shows, by two 
diagrams, the allowance and the tolerances on the mating 
parts, for a loose and a tight fit. These diagrams also ex- 
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plain the method of representation of allowances and toler- 
auces in the diagrams for the other national systems which 
will be referred to later. 

in the American system (Fig. 3) the unilateral basic hole 
system has been adopted exclusively. Eight different classes 
of fits are explicitly mentioned. They are numbered and also 


designated by names, as follows: (1) loose; 
medium; (4) snug; (5) wringing; (6) tight; (7) medium 
force; (8) heavy force and shrink fit. Each class is char- 
acterized by the combination of a definite allowance and 
definite tolerances on the mating parts, for a certain range of 
nominal sizes. However, the designer should not feel con- 
fined to the exclusive use of these eight specified combina- 
tions. If desired, he may also use a hole belonging to one 
class of fit (say “free fit’) in combination with a shaft be- 
longing to another class (say “medium fit’). Such special 
combinations outside the eight classes of specified fits, may 
be useful in cases where it is desirable to maintain the allow- 
ance given for a certain standard class of fit, and yet desir- 
able to change the permissible maximum clearance or mini- 
mum interference by deviating from the tolerance on the 
hole specified for that particular class of fit. 

For example, the designer may want to adopt, for two 
parts with a nominal diameter of 1 inch, the minimum clear- 
ance of 0.0014 inch as specified for a free fit (Fig. 3). If 
now the maximum permissible clearance of 0.0040 inch of 
the free fit is considered too large for his special purpose, 
the combination of the “free fit’ shaft with the “medium fit” 
hole may be chosen, which gives the same minimum clear- 
ance of 0.0014 inch, but a maximum clearance of only 
0.0035 inch. 

The fits of classes 1 to 4 are considered to give perfect 
interchangeability between holes and shafts. Those according 
to classes 5 to 8, on the contrary, may require “selective 
assembly,” that is, the mating of a shaft which is on the 
large side with a hole which is also on the large side, and 
conversely. The tables for the fits in classes 5 to 8 not only 
have columns for the loosest and tightest fit, but also for the 
“selected” fit, that is, the fit with the “average interference.” 


(2) free; (3) 


Applications of Different Classes of Fits 


The following recommendations are given in the standard 
for the application of the different classes of fits: 

The loose fit (class 1) is to be used in certain cases where 
accuracy is not essential. Examples: Machined parts of 
agricultural and mining machinery, controlling apparatus 
for marine work; textile, rubber, candy, and bread machin- 
ery; general machinery of a similar grade; some ordnance 
material. 

The free fit (class 2) is meant for running fits for speeds 
of 600 R.P.M. or over, and journal pressures of 600 pounds 
per square inch or over. Examples: Dynamos, engines, 
many machine tool parts, and some automotive parts. 

The medium fit (class 3) is recommended for running fits 
for speeds below 600 R.P.M., and with journal pressures less 
than 600 pounds per square inch; also for sliding fits and 
the more accurate machine tool and automotive parts. 

The snug fit (class 4), whose allowance is zero, provides 
a ‘“metal-to-metal contact” between the maximum shaft and 
the minimum hole. Fits of this class are the closest that 
can be assembled by hand, and necessitate work of consider- 
able precision. They are recommended for cases where no 
perceptible shake is permissible and where moving parts are 
not intended to move freely under a load. 

The wringing fit (class 5) has a very small negative allow- 
ance, and will practically give a metal-to-metal contact. This 
fii is also known as a “tunking”’ fit. 

The tight fit (class 6) has a small negative allowance, and 
requires a light pressure for the assembly of the mating 
parts. This fit is used for parts that are more or less per- 
manently assembled, such as the fixed ends of studs for 
gears, pulleys, rocker arms, etc. It is also used for drive 
fits in thin sections, for extremely long fits in other sections, 
and for shrink fits in very light sections. It is applied in 
automotive, ordnance, and general machine manufacturing. 

The medium force fit (class 7), with a negative allowance, 
requires considerable pressure for assembling, and is used 
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' for parts that are to remain permanently assembled, as, for 


example, locomotive and car wheels and their axles, arma- 
tures and shafts of dynamos and motors, and crank disks 
and their shafts. Medium force fits are also used for shrink 
fits in medium sections, or for long fits. These fits are the 
tightest recommended for external members of cast iron, as 
they stress this material to its elastic limit. 

The heavy force and shrink fit (class 8) has a consider- 
able negative allowance, and is used for steel external mem- 
bers, as these can be highly stressed without exceeding the 
elastic limit of the material. This fit would cause excessive 
stress for holes in cast iron. Shrink fits are used where 
heavy force fits are impractical, as in assembling locomotive 
wheels and their tires, heavy crank disks of large engines, 
etc. 

Tolerance Specifications—Reference Temperature 


The tolerances on holes apply only to reamed holes or 
holes having a finish equivalent to reaming. The American 
standard states explicitly that the manufacturing tolerances 
on gages and their permissible wear shall always be specified 
so as to keep the product within its limits. For example, an 
external “Go” gage (say a snap gage) will generally wear 
larger and thereby increase the high limit for the shaft. If, 
therefore, this limit is 0.0014 inch below the nominal size 
(see the “free fit” shaft in Fig. 3), the low limit for a new 
“Go” gage of this kind should be slightly more under-size, 
for example 0.0016 inch. The “Go” gage will then be allowed 
to wear out 0.0002 inch before being rejected. 

The opposite applies to an internal gage, for example, a 
plug gage. This will wear smaller and thereby reduce the 
low limit for the hole. The high limit of a new internal 
“Go” gage must therefore be chosen slightly above the low 
limit for the hole. The limits between which the actual size 
of “Go” and ‘Not Go” gages should lie will be given in a 
further tentative American standard which has not yet been 
completed. 

The standard reference temperature for American limit 
gages is 20 degrees C., or 68 degrees F. This means that 
the gages must have their nominal sizes at this temperature. 
The “nominal size” of a gage is the same as the limit of the 
product that the gage is supposed to check. For example, 
the nominal size of a “Go” snap gage for a 1-inch “medium 
fit” shaft (see Fig. 3) is 0.9991 inch, and the nominal size 
of the “Not Go” gage 0.9983 inch. 


Standard in Great Britain 


The British standard of 1924 for “limits and fits for engi- 
neering” (a revision of the standard of 1906) gives a uni- 
lateral and a bilateral system of tolerances. However, the 
standard explicitly recommends that the unilateral system 
be used where it does not conflict with predominating prac- 
tice. This recommendation applies, therefore, in all new 
cases where a tolerance system has to be introduced. 

The standard gives the following data: (1) Four basic 
holes with different unilateral tolerances; (2) four basic 
holes with different bilateral tolerances; (3) fourteen shafts 
with different allowances and tolerances, to be used either 
with unilateral or bilateral holes; (4) three “over-size”’ 
holes, common to the unilateral and the bilateral systems; 
(5) extra large bilateral tolerances for non-mating holes and 
shafts or holes and shafts that are not meant to give a 
definite kind of fit. 

The first four groups of data are represented in Fig. 1. 
Group 5 will be left out of consideration here, as it does not 
apply to fits. The unilateral tolerances on holes are the same 
as the bilateral. They progress in the ratio 1:2:4:8. All 
bilateral tolerances are symmetrical, that is, equally divided 
on both sides of the basic size. The ‘over-size” holes, whose 
tolerance equals that of the basic hole “U” constitute, in 
reality, a departure from the basic hole system. They are 
meant, as the standard states, “to meet exceptional condi- 
tions.” An over-size hole may be applied, for example, for 
obtaining a running fit with a shaft which gives tight fits 
with a number of other (basic) holes. If no over-size hole 


were available, such a shaft would have to be reduced locally 
in diameter in order to provide for this running fit. 
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The fourteen standard shafts each represent a different 


combination of an allowance and a tolerance. In order to 
provide for different classes of fits between a shaft and a 
basic hole, all of the fourteen allowances are different from 
each other. There are altogether six different tolerances on 
shafts, which progress in the ratio 1:1.5:2:3:4:6. The small- 
est tolerance on shafts is the same as the smallest one on 
basic holes. 

The British standard distinguishes between “clearance,” 
“interference,” and “transition” fits. When a positive or a 
zero Clearance obtains even between the largest shaft and 
the smallest hole “tolerated” (the hole never being smaller 
than the shaft), the fit is a “clearance fit.” When a positive 
or a zero interference obtains even between the largest hole 
and the smallest shaft tolerated (the shaft never being 
smaller than the hole), the fit is an “interference fit.” And 
when the limits specified for the mating parts admit of either 
clearance, interference, or zero allowance, the fit, being ev- 
idently an intermediate one between a clearance and an 
interference fit, is called a “transition fit.” 

No specific combinations of a hole and a shaft are desig- 
nated in the British system as standard “classes” of fit. This 
means that the designer is free to mate, from the standard 
series, whatever hole and shaft he wants. Holes and shafts 
are designated by letters; a fit may therefore be indicated 
on a drawing by the combination of the corresponding letters 
for the mating parts, for example: “UR.” 

The manufacturing tolerances on ‘‘work-shop” gages, and 
their permissible wear must be specified in such a way as to 
keep the product within its own limits, according to the 
British standard. However, the tolerances on “inspection” 
gages must be taken outside the limits of the product, so as 
to be sure that no work whose size lies inside the limits will 
be rejected. Therefore, under the regulations of the British 
standard, work that exceeds the specified limits slightly 
(theoretically, by an amount equaling the tolerance on the 
gage) may be accepted by the inspector. No figures are 
given in the British standard for tolerances on gages, or 
their permissible wear. 


Standard in Holland 


Up to the present time, Holland is the only country that 
has adopted exclusively the unilateral basic shaft system. 
No allowances or tolerances on holes and shafts are specified, 
but only a series of seven limits above nominal size, and a 
series of three limits below the nominal size (see Fig. 2). 
Including the nominal size, there are thus eleven standard 
limits. The only restriction of the designer’s choice is that 
the high limit for the shaft must be the nominal size; this is 
inherent in the basic shaft system. As to the low limit of 
the shaft and both limits for the hole, he may choose be- 
tween ten limits to best suit the requirements of a fit. 

The standard limits are designated by letters, those for the 
shafts by p, q and r, and those for the holes by a to g, in- 
clusive. A fit is indicated on a drawing by a fraction, which 
has for its numerator the two letters for the limits of the 
hole, and for its denominator the letter for the low limit of 
the shaft (its high limit, nominal size, is omitted as under- 

a.b 
stood). Example: ——-. 
p 

The Dutch system insures great flexibility in the choice 
of a standard fit. In the case of a running fit, for example, 
the designer may first select the low limit of the hole so as 
to secure the desired allowance between the hole and the 
basie shaft. In selecting thereafter the high limit for the 
hole and the low limit for the shaft, he has only to take care 
that the maximum permissible clearance is not exceeded. He 
has a certain freedom, however, in distributing the sum of 
the tolerances on the mating parts in such a way between 
the two parts as best suits existing conditions (materials of 
the mating parts, process by which these are machined, etc.) 

The reference temperature for gages in Holland is 20 de- 
grees C. Distinction is made in the standard between work- 
_ ing and inspection gages. The low and high limits of a new 
internal working “Go” gage (for example, a plug gage) lie 
5 and 20 per cent of the tolerance on the product, respective- 
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ly, above the nominal size of the gage (see Fig. 7). For 
external gages (snap gages, etc.) these conditions are re- 
versed. The tolerance on working “Go” gages is, therefore, 
15 per cent, and the tolerance on inspection “Go” gages, 5 
per cent of the tolerance on the product. Working “Go” 
gages that are worn to the point where they must be rejected, 
may be used as inspection “Go” gages until they are further 
worn to nominal gage size. In the Dutch, just as in the 
American system, no accepted shaft can be larger than its 
specified high limit, nor an accepted hole smaller than its 
low limit. No limits for “Not Go” gages are specified in the 
Dutch standard. 


Standard in Sweden 


The Swedes have adopted exclusively the unilateral sys- 
tem. Their standard provides for both the basic hole and 
the basic shaft system. The former is represented in Fig. 4. 
There are three grades of fit, which are indicated by num- 
bers, grade 1 being the highest. The ratio between the toler- 
ances on the basic-holes of the three grades is 1:2:3. Al- 
together, there are twenty-seven completely defined fits. 

The different classes of fits are designated by names or by 
a combination of the symbols for the hole and the mating 
shaft, the hole being mentioned first. The holes are des- 
ignated by capitals, the shafts by lower case letters, and each 
letter is followed by the numeral 1, 2, or 3, in accordance 
with the grade of fit. Thus, for example, a “free” fit (to 
use the American standard term) of the second grade would 
be indicated by H2-e2 (see Fig. 4). 

The reference temperature is 20 degrees C. Manufacturing 
tolerances for the gages are not specifically given, but for 
the “Go” gages they are implied in the figures given by the 
standard for the permissible wear, which is evenly distrib- 
uted on both sides of the nominal size of the gage. Evident- 
ly, a new “Go” gage held between the same limits as the 
permissible wear will also be satisfactory. No tolerances are 
given for “Not Go” gages. 


Standard in Germany 


The Germans have adopted the unilateral system of toler- 
ances, with either the hole or the shaft as the basic part. 
Every manufacturer can therefore choose which of the two 
systems is best suited to his needs. The Germans have not 
left the combination of hole and shaft to the designer: they 
have standardized twenty-two completely defined fits, each 
comprising an allowance and tolerances on the mating parts 
(see Fig. 8). 

The Germans have adopted what they call four “grades” 
of fits. These are the “precision,” the “fine,” the “medium,” 
and the “coarse” grades. By a “high grade” fit the Germans 
mean a fit between two mating parts that are kept between 
close limits. In such a case, the sum of the tolerances on 
the mating parts is small, and consequently there is also a 
relatively small difference between the minimum and the 
maximum clearance (or interference). The establishment of 
several “grades” of fits is based on the consideration (men- 
tioned before in connection with the American system) that 
it may be desired to combine a certain allowance with dif- 
ferent values for the maximum permissible clearance (or 
minimum permissible interference). For example, the “me- 
dium grade” running fit (sL) and the “fine grade” running 
fit (L) in Fig. 8 have the same allowance, but the maximum 
permissible clearance for the former is larger than for the 
latter, due to the larger tolerances. F 

The tolerances on the basic part are characteristic of the 
different grades of fit, these tolerances being different for 
each grade, but constant for all classes of fits belonging to 
the same grade. In the basic hole system, the four tolerances 
on the hole increase in the ratio 1:1.5:3:10, from the fine to 
the coarse grade. The tolerances on the shafts of the “preci- 
sion” and “fine” grade fits are essentially the same. In other 
words, the superiority of the “precision” over the “fine” 
grade in this system is due exclusively to smaller tolerances 
on the holes. For thé basic shaft system, evidently the op- 
posite holds good. 

The standard reference temperature for German gages is 
20 degrees C. Definite figures are given in the standard for 
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the manufacturing tolerances on different kinds of gages, 
and for their permissible wear. Distinction is made between 
three classes of gages—working gages, shop inspection gages, 
and purchaser’s inspection gages. The first two classes are 
essentially the same, as working gages, when partly worn, 
are used thereafter as shop inspection gages. Hence, the 
limits of the latter are kept automatically slightly wider 
than the limits maintained for the product by the working 
gages, thus guaranteeing that a part accepted by the work- 
ing gages will never be rejected by the shop inspection gages. 
For the same reason, limits for the product set by the pur- 
chaser’s inspection gages, must be somewhat wider again 
than those of the shop inspection gages. Therefore, pur- 
chaser’s inspection “Go” gages correspond in size to entirely 
worn working gages. 

Working “Go” gages are to be manufactured with a uni- 
lateral tolerance. This tolerance is to be given in such direc- 
tion that the deviation from the nominal gage size decreases 
as the gage wears. In other words, new external “Go” gages 
must be under-size, new internal “Go” gages over-size. Both 
are permitted to wear past their nominal size an amount 
approximately equal to the tolerance on the new gage. ‘Not 
Go” gages must be made, according to the German standard, 
with a bilateral tolerance about equal to the tolerance on the 
“Go” gages, and dis- 
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kind of gages that shall be used for the inspection of parts 
having different diameters and belonging to certain grades 
Of Rt. 

Standardization Work in Progress 


The national standardizing bodies in Belgium, Czecho- 
slovakia, Italy, Norway, Poland and Russia, have taken up 
the development of a standard system of tolerances. As no 
definitive standards have been established in these countries 
up to the present time, this work will not be discussed. 
Work in progress in the American sectional committee has 
been mentioned before in the discussion of the tentative 
American standard recently issued. 


* * * 


GRINDING THE BORE OF STATORS 


Stators having a bore of between 5 and 8 1/4 inches in 
diameter are ground to size within plus or minus 0.002 inch 
at the plant of the Westinghouse Electric & Mfg. Co., East 
Pittsburg, Pa. The operation is performed on an internal 
grinding machine equipped with the special fixture shown 
in the illustration, about 0.0015 inch of stock being removed 
from the laminations. The stators are located vertically in 

line with the center 





tributed symmetric- 
ally on both sides of 
the nominal gage 
size (see Fig. 6). 
The different 
classes and grades of 
fit are designated by 
standard terms and 
also by letter sym- 
bols, which allow 
them to be easily in- 
dicated on drawings. 
Also, in order to rec- 
ognize the gages 
readily by sight and 
to avoid confusion 
in the shop, they 
must be marked in 
standard colors, as 
follows: Precision 








of the grinding wheel 
by seating them on 
the hardened = and 
ground bars 4. 
Sidewise location is 
readily accomplished 
by means of rings B 
and (, which 
mounted on _ heads 
that can be moved 
apart longitudinally 
without disturbing 
the position of bars 
A. After the stator 
has been placed on 
these bars, it is cen- 
tralized sidewise 
with the grinding 
wheel as rings B and 
C are advanced over 


are 








grade, light blue; 
fine grade, black; 
medium grade, yellow; 


and coarse grade, bright green. 


Standard in Austria 


The German national standard system has also been ad- 
opted by the Austrian national standardizing body, without 
modification. 

Standard in Switzerland 


The Swiss standard comprises both the unilateral basic 
‘hole and basic shaft systems. There are three grades of 
fits, numbered 1, 2, and 3, whose tolerances on the basic part 
increase in the same sequence (see Fig. 9). In the basic 
hole system, seven classes of fit belong to grade 1, ten classes 
to grade 2, and four classes to grade 3. It comprises, there- 
fore, twenty-one completely defined fits. The symbol for a 
fit consists of a letter indicating its class, followed by a 
numeral indicating the grade. The letters A to L, inclusive, 
are used for the basic hole system, and the letters M to Z, 
inclusive, for the basic shaft system. In case a specific diam- 
eter is mentioned, this is placed before the fit symbol. Thus, 
40 D-2 refers to the running fit D, basic hole system, grade 2, 
for mating parts with a nominal diameter of 40 millimeters. 

The reference temperature for gages in Switzerland is 20 
degrees C., or 68 degrees F. No manufacturing tolerances 
are given for either “Go” or “Not Go” gages. The standard 
specifies a permissible wear for a “Go” gagé which is uni- 
lateral and upward from the nominal gage size for an ex- 
ternal gage, and downward from nominal size for an internal 
gage. The permissible wear equals about 25 per cent of the 
tolerance on the product. The standard also indicates the 





the machined end 

rings of the stator 
frame. The heads on which rings B and C are mounted are 
held together for the operation by lowering the right-hand 
end of bar E into the position shown, and then tightening 
handwheel F. Parts from 3 to 28 inches long can be accom- 
modated between rings B and C. 

About five passes of the wheel are necessary to grind the 
work to the desired accuracy, and these passes are accom- 
plished automatically through trips on a bar running along 
the front of the table. The wheel is trued by means of a 
diamond operated through knob G. At H may be seen a dust 
exhaust pipe, which is attached to the right-hand head to 
draw all grinding dust from the bore of the work. 


Set-up of Internal Grinding Machine for grinding the Bore of Motor Stators 


* * * 


With a view to bringing the subject of the prevention of 
accidents into the continuation schools in New York City, 
arrangements have been made to instruct the teachers in 
these schools in the principles of industrial safety, the in- 
struction being given under the auspices of the New York 
State Department of Labor. The instruction is in the form 
of a course of lectures which are given weekly during the 
spring months before bodies of teachers in order to provide 
them with the most recent information in regard to accident 
prevention in industry. The number of children engaged in 
industry that are now receiving education in continuation 
schools in New York City is approximately 50,000, so that 
the inauguration of safety lectures in these schools serves 2 
broad purpose that may be used as a suggestion for similar 
courses elsewhere. 
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MACHINE MODELS 


By 8. W. BROWN 


The building of models is part of the work that necessarily 
precedes the marketing of a newly invented machine. Models 
are usually built for complicated machines that are to be 
manufactured in large lots by special tool equipment. It is 
desirable to build models for three purposes: First, to enable 
the inventor: to demonstrate the practicability of his inven- 
tion; second, to permit the machine designer to prove or 
check his working drawings; and third, to permit the manu- 
facturer to check the accuracy of the jigs, fixtures, and pat- 
terns in the actual construction of one machine before at- 
tempting to build a large lot. It is seldom that all these fac- 
tors can be checked in building one model, the number of 
models required ranging from one in rare cases up to ten 
or twelve according to the difficulties encountered. As many 
as eighteen models were built for a certain office appliance 
that is now on the market, but this was an unusual case. 
Nevertheless, the developing of an invention of a complicated 
nature is not an easy matter. 

It is the object of this article to outline a method whereby 
the preliminary mechanical work on an invention may, in 
some measure, be systematized, in order to save time and 
expense. Let us assume that a complicated machine is to be 
developed from the inventor’s idea, and carried through to 
the successful marketing of the finished product in large lots. 
For an invention of this type, it is desirable, if not necessary, 
to build three models. These models may be termed, for the 
sake of clearness, the inventor’s model, the designer’s model, 
and the manufacturer’s model. 


The Inventor’s Model ° 


When an inventor has an idea for constructing a new ma- 
chine and decides to demonstrate the practicability of the 
idea, the first step is to build a model. Ordinarily, an in- 
ventor is not a machine designer or a manufacturer; hence 
he is not concerned with, and does not understand, the prob- 
lems confronting the designer and the manufacturer. He 
naturally concentrates his efforts on the problem of making 
his model operate. The inventor may obtain his model in 
various ways. Occasionally he builds it himself or hires one 
or more machinists to build it under his directions. Again, 
he may make a set of drawings and have the machine built 
in some shop. 

Let us assume that after experimenting, changing, and pos- 
sibly building several models, the inventor has succeeded in 
obtaining a model that operates satisfactorily. He is now 
ready to turn his attention to its manufacture. If it is his 
first attempt, he is likely to be disappointed when he learns 
that manufacturing from his model is out of the question 
until more preliminary work is done. An inventor’s model 
is not usually an artistic piece of work, although some models 
have a neat appearance, are well designed, and show good 
workmanship. In most cases, the model undergoes so many 
changes that it has a patched appearance and is quite un- 
sightly. Then, too, the same mechanical motions performed 
by the model can often be obtained by employing fewer parts. 
Again, the material from which the model is made may not 
always be suitable for quantity production methods. Hence, 
it is seldom, if ever, practical to “tool up” and manufacture 
directly from the inventor’s model. However, if the principles 
of the invention are sound, the remaining preliminary work 
may be carried out systematically. In most cases, time and 
money could be saved by employing a machine designer to 
assist in building the first model. 


The Designer’s Model 


A designer’s model is, practically speaking, an inventor’s 
model that has been redesigned to permit economical manu- 
facture and, in some instances, to incorporate new features. 
The inventor’s model should be given to a competent machine 
designer who should adhere to the inventor’s principles, but 
accomplish the desired results as economically as possible. 
The designer should also consider the purpose for which the 
machine is intended, and design the exterior accordingly. 
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A perfectly plain machine presents a good appearance, is 
easy to clean, and in most cases is preferable. However, an 
ornamental exterior is sometimes desirable. If castings are 
used in the construction of the machine, the patterns for 
these should be made with a double shrink, so that they may 
be used later in making metal manufacturing patterns. The 
designer’s model should be built accurately to the drawings, 
so that in case the machine does not work properly, the er- 
rors may be located by a careful checking of the drawings. 
If, for any reason, changes are made in the model, the draw- 
ings should be changed to agree with the model. It is prac- 
tically useless to make a model operate by experimenting and 
making changes, unless an accurate record is kept of the 
changes, so that the model can be duplicated. 

After the designer’s model is built and in satisfactory oper- 
ation, it is a good plan to build a small lot of, say, six ma- 
chines exactly like the model, employing stock tools and 
equipment or, perhaps, a few inexpensive temporary jigs and 
fixtures. These machines should be distributed to prospective 
purchasers for the purpose of giving the invention a thor- 
ough trial. If, for any reason, the invention proves to be a 
failure, the cost of an expensive set of jigs and fixtures and 
the expense of building a large lot of machines is saved. If 
the trial machines are successful, the required jigs, fixtures, 
and metal patterns may be made from the designer’s set of 
drawings. On the completion of the manufacturing equip- 
ment, it is desirable to build another model—namely, the 
manufacturer’s model. If the special tool drawings are 
checked very carefully with the designer’s drawings, and the 
special tools and patterns are rigidly inspected, the manu- 
facturer’s model may be omitted, in some cases, but the 
writer does not recommend this practice. 


The Manufacturer’s Model 


In building the manufacturer’s model, the new set of jigs, 
fixtures, and patterns is employed. The building of this 
model is the best kind of a check for the latter equipment. 
If there are any errors in the equipment, the fact will be 
apparent when the model is assembled or tried out. Correc- 
tions can then be made before building a large lot of ma- 
chines. If the operation and appearance of the model is 
satisfactory, its manufacture may proceed at once. To save 
time, manufacturing need not be entirely suspended during 
the building of the manufacturer’s model, as meanwhile, 
many of the parts may be machined, leaving only the doubt- 
ful ones to be made up after the model is completed. The 
set-ups used in machining the parts may be kept intact until 
the model has been completely assembled and tried out. If 
the model operates satisfactorily, the manufacturing opera- 
tions may then proceed. 


Short-cuts 


To build three models, and an additional small lot of ma- 
chines, may seem a long and tedious process. There are so- 
called “short-cuts,” such as tooling up and manufacturing 
from the designer’s or inventor’s set of drawings, but these 
and other “short-cuts” simply mean taking chances. The 
methods and suggestions outlined in this article have been 
employed by the writer during many years of experience as 
foreman of an experimental and model department, and have 
proved to be successful. The procedure is, of course, modified 
in some cases to suit special requirements, but the methods 
outlined are generally employed. ‘ 


* * * 


In an article relating to the machinery trade of Brazil, 
published in Commerce Reports, it is mentioned that the 
federal government of Brazil buys most of the machinery 
and supplies for the national railways, the national shipping, 
and the army and the navy, by calling for public bids. In 
calling for bids on machinery, detailed specifications are 
rarely used. Bids are only received from local firms or in- 
dividuals. A foreign manufacturer desirous of taking part 
in the bidding must do so through a locally established repre- 
sentative, who must have papers showing his legal right to 
act for his principal. 
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Small Belt Drives 


Their General Application, Types of Belts Used, and Design of Efficient Pulleys 


By JOHN MORRIS COMBS, The L. H. Gilmer Co., Philadelphia, Pa. 














HE speeding up of machines to increase 

production in the last few years has 

presented new problems in small belt 
drives. Twenty years ago, when pulley 
speeds were comparatively low, the round 
leather belt, fastened at the ends with a 
more or less clumsy coupling, may have been 
adequate for small belt drives, but then 
drives were simple, compared with modern 
drives that may require the belt to run over 
half a dozen pulleys or even more, frequent- 
ly with complicated turns through various 
angles and at speeds as high as 9000 or 
10,000 feet a minute on pulleys a few inches 
in diameter. 

For example, in the autoplate machine, 
which is used for casting the stereotype 
plates from which newspapers are printed, 
the specially woven endless fabric belt meets 
an unusual set of mechanical conditions by 
operating over five pulleys. (See Fig. 2.) The 
small diameters of these pulleys make it 
necessary to use a very flexible belt to avoid 
excessive consumption of energy in internal 
work, as the belt bends and straightens out 
again in passing over the pulleys at high 
speed. As an example of high belt speed, a 
centrifugal separator of widely known make 
has an endless flat-cord belt running suc- 
cessfully at 9000 feet a minute. (See Fig. 3.) 

When designers of machinery attempted 
to employ high belt speeds, it was found that 
the resulting internal friction and heating 
in leather belts caused them to dry out and 
crack, destroying the life of the belt. The 
methods that it was necessary to use in join- 
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ing the ends of the belts also made them slip 
and jump on small pulleys or spindles, caus- 
ing the machine to run irregularly and vi- 
brate. It was to meet these conditions that 
endless woven fabric belts were invented in 
1903 by Ludwell H. Gilmer, of Philadelphia. 
Today, such belts are used extensively on 
internal and surface grinders, routing ma- 
chines, and on many other classes of small 
belt drives. Practically all automobile fans 
are driven by endless fabric belts, but be- 
cause of the severe conditions under which 
the belt must operate, the fabric frequently 
is combined with rubber. 

Following the improvement in the belts 
themselves, not only were machines speeded 
up, but in many cases it was found prac- 
ticable to redesign them more compactly and 
simply, saving floor space and reducing the 
number of parts. The steadiness of the drive 
due to the low stretch, low slippage, and 
flexibility of the flat woven belts has been 
found to be especially valuable in the case 
of grinding machines, routers, and other 
small machines in which vibration or jump- 
ing of the spindle would damage the work. 

Turning to the familiar surroundings of 
the home, we find that the high-speed woven 
belt, either flat or molded with rubber into 
a vee-shape, is used for driving the family 
washing machine, the home refrigeration 
unit, the dishwasher, vacuum cleaner and 
other devices that make “electric housekeep- 
ing” possible. Designers of machines for 
domestic use have to bear in mind that prob- 
ably nowhere else does a belt receive harder 

















Fig. 1. 


Weaving Tubular Webbing for Endless Belts which are made by cutting Sections from the Webbing and folding the 
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Fig. 2. Autoplate Machine having Woven Endless Fabric Belt which 


runs over Five Pulleys 


treatment than in the home. There is no skilled attention, 
and such belts often drive machines that are not sufficiently 
or properly lubricated. Frequently, especially in the case 
of washing machines, the belting is subjected to the damp- 
ness of the cellar air. On machines of this type, the best 
form of belt has been found to be cord fabric encased in 
rubber, for it gives satisfactory service even when subjected 
to much abuse. This form of belt also is the one that is most 
used for driving automobile fans. 

The necessity for automatic operation often tends to in- 
crease the complexity of the drives, so that it is not unusual 
to find belts running over several pulleys. At the same time, 
space limitations frequently compel the use of small pulleys 
and short center drives. Such a drive, found in a widely 
used washing machine, is shown in Fig. 4. It will be noted 
that there are four pulleys, with the smallest only 1 1/4 
inches in diameter, and the others only 2 1/2 inches. A 
drive of this kind imposes severe demands on a belt; yet we 
find these household machines in constant service month 
after month with practically no belt trouble. 

When a belt is running over a pulley, the inside of the belt 
is compressed and the outside is stretched. For this reason, 
a belt of the cord fabric and rubber type should have the 
cords on which its strength depends placed at the “neutral 
axis’ in the center of the belt, where the dimension is con- 
stant, with rubber on the inner and outer sides to take the 
compression and stretching. In this way, internal friction 
is reduced to a minimum, and the maximum flexibility is 
attained. These are especially important considerations when 
the diameters of the pulleys are small and the speed high. 


Types of Small Belts 


Many kinds of small belts have been evolved as the result 
of intensive study of this subject, but all fall into three gen- 
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Fig. 3. Separator driven by Woven Endless Flat-cord Belt running 


at 9000 Feet a Minute 





eral classifications: The V-belt A, Fig. 5, molded to fit a 
groove in the pulley; the cylindrical or round belts B and C; 
and the flat woven belt D. The flat belt may or may not have 
rubber added to the fabric base, depending upon the use to 
which it is to be put. 

The capacity of a belt to transmit power depends upon the 
tension, the coefficient of friction, and the area of contact. 
By giving a belt the V-shape, the area of contact is greatly 
increased, for contact is along the sides. The area of contact 
also is increased by the wedge action of the belt in the 
groove, which forces the belt against the sides of the groove, 
and insures that the entire surface of the belt passing over 
the pulley actually will be in contact with it. The V-belt 
gives maximum power transmission for a given width of 
pulley. 

Cylindrical or round belts may be of the rope type, as 
shown at B, or of the endless web type, as at C, the construc- 
tion of the two types being clearly shown in the illustration. 
Round belts transmit the maximum power when used in V- 
shaped pulley grooves. A round belt in a half-round groove, 
as shown at A in Fig. 6, transmits only the same amount of 
power as a flat belt having the projected area of the cyl- 
indrical belt and running on a flat pulley. A round belt in 
a V-shaped groove, as shown at B. will compress laterally 
and wedge itself into the groove so that it acts, in effect, as 
a V-belt. Wear still further flattens the sides of the belt and 
tends to increase this effect, as shown at C. 

Flat belts D, Fig. 5, are made in a wide variety of weaves. 
There are fundamental differences, too, in the manner in 
which they are made endless. One of the best methods of 
making a small endless belt is to weave it in two plies that 
can be readily separated for splicing. Such a belt is really 
two belts woven as one (not sewed together), with all the 
strength, uniformity, and smoothness that come from being 
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Fig. 4, 


Four-pulley Flat-belt Drive which operates satisfactorily 





notwithstanding Unfavorable Conditions 
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Fig. 5. (A) Molded V-belt with Cords at Neutral Axis; (B) Round 


Endless Rope Belt; (C) Round Endless Web Belt; 
(D) Hand-woven Flat Endless Belt 


woven as a Single unit, yet requiring only a pair of scissors 
to separate the plies. In joining the ends of such a belt the 
plies are separated for about 2 inches at each end of the 
piece. The top ply is cut off at one end and the bottom ply 
at the other end for exactly the same distance; the ends are 
brought together with the plies overlapping, and the job is 
completed by sewing them together. The splice so obtained 
is of the same thickness and flexibility as the rest of the belt, 
insuring smooth, even running. 

Another type of flat cord belt is woven endless without 
laps, joints, or splices of any kind, and uniform throughout. 
These belts, which are made by hand, give a maximum of 
flexibility and smooth running, combined with low stretch 
and low slippage. They are designed for use where-an even, 
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Fig. 6. (A) Round Belt in Half-round Groove; (B) Round Belt in V- 


groove; (C) Effect of Wear and Compression on 
Shape and Position of Belt 


vibrationless drive is especially important. When conditions 
make it necessary, they can be impregnated with rubber. 

Still another type of flat belt is made by cutting sections 
from webbing, woven in tubular form, and folding the edges 
back into the interior of the belt, as shown in Fig. 7. The 
belt is then stitched, to hold the three layers in place and 
prevent raveling of the folded edges. The weaving of the 
tubular webbing is shown in Fig. 1. The internal diameter 
of the tubes of webbing must be slightly greater than the 
length of the belt, measured along its inner surface, to allow 
for the thickness of the webbing folded inside the belt. 


Ratio of Pulley Diameter to Belt Thickness—Belt Speeds 


Whatever the type of belt used, the ratio of pulley diam- 
eter to belt thickness should be as high as possible. The 
more flexible the belt, the lower the ratio can be, but it is not 
advisable to go below a ratio of 10 to 1 with V-belts, or 20 
to 1 with flat belts. Although the ratio with flat belts is 
higher, the actual size of the pulleys can be smaller than 
with V-belts because of the thinness of the flat belt. 
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Whether a flat belt or a V-belt should be used depends 
largely upon the power to be transmitted and the speed at 
which the belt must be run. The V-belt will be found to 
operate satisfactorily at speeds as high as 3500 feet a minute, 
while with flat belts on small pulleys, speeds up to 10,000 
feet a minute are practicable. Single V-belts of 3/4 inch 
width, running at 3500 feet a minute on correctly designed 
pulleys, will transmit up to three horsepower. If more power 
than this is to be transmitted, it will be found better practice 
to use twin belts, as shown at C, Fig. 8, rather than to in- 
crease the size of the belts. 


Pulley Grooves for V-belts and Crowning for Flat Belts 


The pulley groove for a V-belt should be at least 3/16 inch 
deeper than the belt thickness to provide clearance, as indi- 
eated in Fig. 8. A clearance of 1/4 inch is better, and 
usually will be found ample in any case. A V-belt must not 
bottom in the groove, as this would prevent the proper con- 
tact between the sides of the belt and the sides of the groove, 
and would seriously reduce the ability of the belt to transmit 
power. The width w of the pulley groove across the top of 
the vee should be the same as the width of the belt, with a 
permissible tolerance of 1/32 inch. The sides of the groove, 
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Fig. 7. Flat Woven Belt made by cutting Sections from Tubular 


Webbing (woven on Machines shown in Fig. 1) 
and folding as shown 


which form the contact surfaces, should be smooth, care be- 
ing taken to avoid ridges, tool chatter marks, and other 
defects, as these cause rapid belt wear. The rim of the pulley 
should be as light as possible, as shown at B in Fig. 8, except 
when a flywheel effect is desired, in which case the mass of 
metal in the rim should be increased, as shown at A. 

Extensive experiments by the L. H. Gilmer Co., extending 
over many years, have resulted in a recommended angle a of 
38 degrees for two-pulley drives. An included angle of 28 
degrees is recommended for the smaller pulleys of a three- 
pulley drive, due to the reduction of angular contact in this 
arrangement. The thickness t of a V-belt should be from 
0.5 to 0.6 of the width w at the widest part of the vee. 

In two-pulley drives with flat belts, the larger pulley only 
should be crowned, and the smaller pulley should be flat, 
flanges being used, if necessary. The distance between the 
flanges should exceed the belt width by at least 10 per cent. 
In most cases, the crowning on the larger pulley may be fig- 
ured at 1/16 inch for each inch of width, but there are many 
factors that influence this, so that no hard and fast rule can 
be. laid down. In general, the higher the belt speed, the less 
crowning will be needed. 
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Fig. 8. (A) Heavy Pulley for V-belt Drive; (B) Light Pulley; 


(C) Pulley for Twin-belt Drive 











August, 1926 


The amount of take-up, or adjustment for belt stretch, that 
need be provided for varies, but as a rule, 5 per cent of the 


belt length is ample. In dealing with small belts, it is im- 
portant to remember that formulas and rules which have 
been worked out for large belts are usually true only within 
certain limits, and do not necessarily apply to small belts. 
The latter are a problem in themselves, and are well worth 
separate study. 

« * s 


APPRENTICES IN ROCKFORD MACHINE 
TOOL PLANTS — 


By EDWARD ANDERSON, Instructor of Apprentices, 
Continuation School, Rockford, Il. 

It has been the plan in Rockford, IIl., for the last eight 
years, to have machinist apprentices obtain their technical 
instruction through courses offered in the public schools. 
The continuation school established for this part-time in- 
struction has been handling not only the machinist appren- 
tices, but building trades apprentices as well. The machinist 
apprentice is in the continuation school one-half day a week, 
where he is instructed in mathematics, mechanical drawing, 
and such work in science as may be closely related to his 
shop work. 

Actual shop practice is not being offered to apprentices 
during their school hours, because their employers are in a 
better position to teach shop practice through the regular 
shop work. Instruction in lay-out work is given, however, 
and the boy is instructed in the reading of such precision 
instruments as the micrometer and height gage, and in the 
use of Johansson gage-blocks. 

Aside from the apprentice course, there is a “trade course” 
for machinists. This course is given by the industrial de- 
partment of the high school, and is intended for the full-time 
high school student who contemplates entering an appren- 
ticeship after finishing high school. 

Along with the mathematics, drawing, shop science, and 
lay-out work, the apprentice is given a course of instruction 
in the use of MacnINery’s and the American Machinist's 
handbooks. The handbook lessons are in the form of type- 
written lesson sheets covering practically all phases of shop 
processes. There are lesson sheets on grinding, selection of 
the proper grade of stone, spur gears, bevel gears, spiral 
gears, etc. The lesson sheets do not attempt to make any 
explanation of a problem, but simply put a problem before 
the apprentice and refer him to certain pages of the hand- 
book for the explanation, or show where the results can be 
obtained from the many handbook tables. 

The object of the handbook course is to help the boy to 
form correct habits of referring to handbooks and to become 
thoroughly familiar with them, so that he can find what he 
wants quickly and accurately. Employers who are taking 
advantage of this training for their apprentices are showing 
considerable interest, and are actively cooperating with the 
school to help make it a success. 

From time to time representatives or employers from the 
factories come to the apprentice classroom and give talks on 
subjects of especial interest. In this way, employers and 
apprentices meet on a sort of neutral ground, where they can 
become better acquainted. 

Another feature of the work, as handled by the school, is 
the conducting of trips through the many machine tool 
plants and factories of Rockford, as well as to plants in other 
cities. Among the plants that have been visited are those 
of the Fairbanks-Morse Co., of Beloit, Wis., and the Elgin 
National Watch Co., of Elgin, Ill. In making the trips 
through the factories, the classes are divided into small 
groups of four or five, so that the trip is educational and 
instructive, rather than a mere sight-seeing trip. The manu- 
facturers are always willing to grant permission for the ap- 
prentices to go through their plants. Such trips are very 
instructive to the apprentice, and they tend to broaden his 
vision of the machinist’s trade as a whole. He soon begins 
to take pride in the fact that he is a machinist apprentice. 

The apprentice is paid for his time in school at the same 
rate as that for which he works in the shop. The attendance 
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is recorded on a small card, with the apprentice’s name and 
the number of hours he has been in school, and is signed 
by the instructor in charge. At the close of each class ses- 
sion, the card is given to the apprentice, who presents it to 
his foreman or the timekeeper of the factory where he works. 


* * * 


SPECIAL HAND TRUCK FOR MOVING 
AIR PUMPS 


By W. M. CAVIN, Foreman, Air Brake Department, 
Emerson Shops, Rocky Mount, N. C. 

Moving a repaired pump away from the work-stand usually 
requires three additional men to assist in placing it on an 
ordinary hand truck, for an 8 1/2-inch cross-compound pump 
weighs approximately 1500 pounds. In addition to the extra 
labor required, there is always more or less danger of the 
pump slipping and causing an accident. To eliminate this 
trouble and reduce the amount of labor required, a special 
two-wheeled truck or “pump buggy” was designed and built 
(see illistration). This has two 30-inch wheels provided 
with ball bearings. The pump is supported by a frame which 

















Truck that enables One Man to easily move an Air Pump weighing 
1500 Pounds 

fits the bracket or lugs used for holding the pump on the 
locomotive. This frame merely has two forks or openings 
at A and B, which securely hold the pump without bolting 
or clamping. The wooden handle is 9 feet 7 inches long 
measured from the center of the axle. With this improved 
truck, the smallest man in our air brake department, who 
weighs only 118 pounds, can easily and safely move an 8 1/2- 
inch cross-compound air pump. 


* * * 


BUSINESS CONDITIONS IN GERMANY 


Business conditions in Germany are not satisfactory, and 
reports from that country leave much to be desired. Assis- 
tant Commercial Attaché Douglas Miller, at Berlin, recently 
reported to the Department of Commerce at Washington that 
50,000 business firms in Germany discontinued business dur- 
ing the past year, the larger proportion of these by volun- 
tarily dissolving and going out of business. The greatest 
part of these business mortalities have taken place since the 
crisis in business last October. Widespread unemployment 
continues, and there is a further reduction in coal and metal 
mining. It is also reported that at least one-third of the 
total plant capacity of the metal-working industries is un- 
used. Prices obtainable for the products are too low to per- 
mit of profitable operation. Collections are slow, and high 
interest rates retard business. Domestic business generally 
is declining, but a slight increase in foreign orders is re- 
ported; the Leipzig Fair probably had something to do with 
this, there being a fair amount of foreign interest shown in 
German machinery. 
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Standardization of Gear Teeth in Germany 











N July MaAcuINEky, page 905, an article was published 
| resting to the proposed American standard spur gear 

tooth form. Owing to the importance of this general sub- 
ject, the following translation of a report on proposed gear 
tooth standardization in Germany has been secured. The 
information that follows is based upon a report by Dr. 
Bauersfeld, chairman of the Committee on Gear Teeth of the 
N. D. I. (Normenausschuss der Deutschen Industrie). 

After considering the standardization of gear teeth for 
several years, the gear committee of the N. D. I. proposed 
a standard tooth. This standard was published in the N. D.I. 
News in October, 1925, and as a number of interested firms 
and experts have commented on this proposed standard, the 
more important points referred to will be presented to show 
how it was received and the nature of the objections against 
it. This report will also serve to indicate the present stage 
of gear tooth standardization in Germany, as well as the 
motives and reasons of the committee for tentatively adopt- 
ing this standard. The various features relating to it will 
first be given, and these will be followed by a summary of 
the comments. 

1. The basic rack is a straight-sided or unmodified in- 
volute rack. 

2. The pressure angle equals 20 degrees. 

3. The total tooth depth equals 2 X circular pitch + 
3.1416 = 2 X module. (It will be understood that all di- 
mensions are in millimeters.) 

4. The tooth thickness and width of the space as meas- 
ured along the pitch circle are equal. 

5. Clearance equals 0.1 to 0.25 « module. 

6. Radius of fillet at root of tooth equals 1.5 « clearance. 

7. Certain tip and root modifications are admissible to 
compensate for errors in tooth spacing. 


Basic Rack and Pressure Angle 


There were no objections to the adoption of an unmodified 
involute rack as standard. As to the pressure angle, not- 
_ withstanding the fact that the majority of firms now use 
14 1/2-degree and 15-degree angles, the proposed 20-degree 
standard met with a favorable reception. This was due to 
the fact that gears having a 20-degree angle and normal 
height of tooth may be produced down to 17 teeth without 
under-cutting and without resorting to special methods, such 
as “profile shifting” or tip and root modification. With a 
pressure angle of 15 degrees, 30 teeth is the limit for under- 
cutting. The larger pressure angle also gives more favor- 
able values with respect to strength and surface pressure. 

Although the majority favored the 20-degree angle, objec- 
tions from those desiring to adhere to the 15-degree angle 
were based chiefiy upon the high cost involved in making 
a change due to the replacement of large stocks of tools. 
However, even if the 20-degree angle were adopted, the old 
15-degree system would naturally be continued for a number 
of years. In this connection, the gear committee considered 
whether or not tables for the 15-degree system should be 
issued pending the general adoption of the new standard, 
but this proposal has not been advocated, because of the 
confusion that might arise. 

Various communications received showed that the 20-de- 
gree angle is now being used extensively in Germany, par- 
ticularly in the automobile industry where about one-third 
of the manufacturers have adopted this angle. Some firms 
suggested increasing the angle to 21, 22 1/2 and 24 degrees, 
in order to further limit under-cutting. Others favored con- 
siderable latitude in the selection of angles, thus making it 
possible to use angles of 15, 17 1/2, 20, 22 1/2, 25, 27 1/2, 
and 30 degrees, according to conditions. 

Although the angle of 20 degrees is not considered the best 
for every application, it is believed that the purpose of stand- 


ardization is realized when the standard is applicable to a 
large majority of the cases involved. Whenever, for certain 
reasons, a deviation from the 20-degree standard is desired, 
it is considered preferable to leave the selection of the angle 
to the manufacturer instead of attempting to fix definitely 
a series of angles for such special applications. 


The Total Tooth Depth 


The rule for the whole depth of the tooth, which up to 
the present has been employed largely for 15-degree gears, 
has also been quite generally approved for the proposed 
standard. A small number of firms were very emphatic 
about the standardization of a stub tooth having an adden- 
dum equal to 0.75 or 0.8 times the module. The Dutch 
standardization committee also prefers 20-degree stub teeth 
having an addendum equal to 0.8 times the module. The 
advantages cited are lower production costs due to reduction 
in machining time, reduction in friction and wear, and in- 
creased strength. Since stub teeth are used extensively in 
America, the gear committee considered all proposals care- 
fully. A special standard stub tooth for German manufac- 
turers was not advocated for two reasons: First, if the 
addendum is made equal to 0.8 times the module instead of 
making it equal to the module, the amount of overlap and 
the arc of action will be reduced considerably. Theoretically, 
the number of teeth in contact might be just above the value 
1, but practically, a liberal excess or overlap is required if 
the sides of the teeth are to be modified to secure smooth 
quiet running. 

The second and perhaps more important reason for retain- 
ing the full tooth depth is that it presents a larger wearing 
surface than a stub tooth, and consequently, wear is reduced. 
This fact has been proved in a most surprising way by many 
experiments conducted by the American standardization com- 
mittee. It was found that the life of gears having full-depth 
teeth was considerably longer than those with stub teeth, the 
results indicating an increase in durability ranging from 300 
to 400 per cent. In view of these results, it is not to be sup- 
posed that in America the stub tooth will be made the only 
standard, and this should not be done in Germany either. 

Whether a second standard for stub teeth should be created 
for use where smoothness of running and wear are not of 
chief importance, is another question. It must be admitted 
that stub teeth have the advantages of economy and greater 
rigidity or strength, as previously mentioned. The gear com- 
mittee so far has assumed a neutral attitude toward this 
question, pending the receipt of additional comments from 
manufacturers. 


Tooth Thickness and Clearance 


The tooth thickness and width of the space as measured 
along the pitch circle are made equal, so that if two gears 
are located at the standard or normal center-to-center dis- 
tance, there will be no side play. To obtain the desired side 
play, therefore, the center-to-center distance has to be in- 
creased. There have been no objections to this proposal. 

The plan of making the clearance equal to 0.1 to 0.25 times 
the module has resulted in a number of counter-proposals. 
Some firms object to the fact that there is no definite value 
fixed for determining the clearance. The proposals for such 
a fixed value differ, some advocating 1/6 times the module, 
others 0.2 times the module, and still others 1/8 times the 
module plus 1/8 millimeter. The latter value is intended to 
provide larger clearances, relatively, for small modules than 
for larger ones. 

The gear committee endeavored not to fix in the standard 
any more values than are necessary for interchangeability 
of the gears, and particularly to avoid fixing dimensions, the 
selection of which might depend upon the manufacturing 
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method. This applies especially to clearance. 
gears by the hobbing method, a clearance value equal to 0.1 
times the module should be ample, since it is assumed that 
the gears will be adjusted in assembling to provide a slight 


side play, which also increases the clearance. The selection 
of larger clearance values is left for gears that may be pro- 
duced by the Fellows system, and moreover, it is extremely 
desirable to have ample clearance for gears to be finished 
by grinding. Several firms even advocated that the clear- 
ance range be extended to 0.3 times the module on account 
of grinding. Owing to the increase in the use of ground 
gears, this point will be considered carefully by the gear 
committee. The proposals to fix definite values for deter- 
mining clearances might be acted upon favorably, if the di- 
mensions of tools used in gear manufacture were fixed by 
standardization. Even then, varying values for clearance, 
according to the type of tool used, would be advisable. 


Radius of Fillet at Root of Tooth—Modification of Profile 


A radius equal to 1.5 times the clearance has been pro- 
posed, so that the are will be tangent to the side of the tooth 
at the clearance line. There have been few objections to this 
proposal. Some advocate that the radius be equal to the 
clearance, whereas others desire a certain latitude, recom- 
mending values from 1 to 1.5 times the clearance. 

As to the modification of the profile, a number of inter- 
ested firms have decided opinions about this proposal. The 
object of the proposal was to allow a certain latitude in 
easing off the tooth, especially at the tip, in order to increase 
smoothness of running. The gear committee had to take this 
modification into consideration, but the question was to de- 
termine whether or not it should be made obligatory by fix- 
ing definite values or whether it should be left to individual 
discretion. The committee decided in favor of the latter 
plan, it being understood that the modification is within a 
true involute and not outside of it, the modification being in 
the nature of a removal rather than an addition of gear tooth 
material. This provision insures that all gears made to 
standard, whether modified or not, will be interchangeable. 

The objections do not apply to modification as such, but 
are all directed against the indeterminate amount of modifi- 
cation which, according to the standard proposal, should be 
in proportion to the dividing errors to be expected. In these 
comments from manufacturers, there are three classes of 
counter-proposals which are as follows: (1) Fixing definite 
values for modification dimensions; (2) fixing limits for 
modification dimensions; (3) limiting modification to the 
tip of the tooth. 

It is not feasible to enforce the first counter-proposal, since 
this would restrict manufacturing methods, and grinding, 
especially, would offer great difficulties. Furthermore, for 
all applications where profile modification can be dispensed 
with, production costs would be increased unnecessarily if 
modifications were made. Fixed values would also make it 
impossible to select modification dimensions based upon the 
most favorable conditions for smooth running. Thus, the 
more precise the manufacturing method is, regarding exact- 
ness of division and tooth shape, the smaller must be the 
modification if smoothness of running is actually to be im- 
proved by it. The number of teeth should also be considered, 
a comparatively large number requiring less “easing off” 
or modification than small numbers. 

It might be advisable to consider the second counter- 
proposal, and give in a standard table the maximum limits 
for modification dimensions in proportion to the module. 
The gear committee will reconsider this question. The third 
counter-proposal would place a restriction upon different 
manufacturing methods; moreover, it would lose its impor- 
tance if the modifications within a maximum limit were 
allowed. It might be well to mention that in the large 
majority of communications received, there were no objec- 
tions to the proposal concerning profile modification. 

In some communications, it was pointed out that standard- 
ization should not tend to eliminate special gears for special 
purposes, and the committee fully agrees with this. As an 
example, gears for electric locomotives might be mentioned. 


MACHINERY 


939 


Thus, it is expected that the present method of “profile shift- 
ing,” as applied to this gearing, will be retained. To what 
extent it might be advisable to adopt a 20-degree angle for 
these gears can be determined only by further experiments. 

Some contend that gear standardization should be deferred 
until the subject has been examined more carefully. For 
instance, one firm in the automobile industry points out that 
the conditions essential to quiet running are not as yet fully 
known. It is particularly important to have the German 
standard agree with the American standard regarding the 
main points, if this can be arranged. According to the pro- 
posed American standard, the basic rack for the 14 1/2- 
degree composite system (full-depth tooth) has cycloidal 
curves at the top and bottom (see illustration on page 905 
of July MacHINERY). This composite system naturally takes 
care of special requirements, but it appears doubtful whether 
such standardization would offer any material advantage to 
industry over the present standardless condition. The Ger- 
man committee has repeatedly stressed the opinion that only 
one profile should be adopted as standard; otherwise, sim- 
plification of manufacturing methods will not be attained. 


* * * 


FORMING GEAR TOOTH PATTERNS 


By A. W. JANSSON 


A wooden templet for use in whittling out gear tooth pat- 
terns is described on page 657 of April MacHINERY. A sim- 
ilar templet, but one used in a somewhat different manner 
for forming pattern teeth, is shown at 7 in the accompany- 
ing illustration. The wooden blocks, sawed out roughly to 
size, are secured in the opening or slot in templet T by a 
screw passing through hole B. Two small sharp steel points 
or brads at A keep the work in proper alignment. 

After a rough sawed block is placed in the templet, it is 
finished to the exact outline of the templet by a sanding roll 
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Templet and Sanding Rolls used in making Gear Tooth Patterns 


like that shown at R. The sanding roll is made by turning 
down the center FE to a smooth uniform diameter for a length 
slightly greater than the length of the tooth pattern to be 
made. On the turned-down center of the roll is glued garnet 
sandpaper. When the glue has become thoroughly dry, the 
ends C are turned down flush with the sandpaper surface. 
Thus the roll has a uniform diameter for its whole length. 
The formed ends D of the templet 7, coming in contact with 
the wooden surfaces C of the sanding roll, prevent sanding 
away the tooth pattern below the profile line, and thus en- 
able the workman to produce a tooth pattern having the 
same profile as the templet 7’. 

In making accurate tooth patterns from mahogany, a sand- 
ing roll like the one shown at S is employed. This roll has 
two turned-down sections, the one at G@ being covered with 
a coarse sandpaper, and the one at H with fine sandpaper. 
The coarse section is used for roughing the work down, and 
the fine section for finishing the pattern accurately to shape. 
The sanding roll runs at about 1200 to 2400 revolutions per 
minute, and is from 1 1/4 to 4 inches in diameter. 
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Making Metal Window Sash 


Dies and Methods Employed in Making Window Sash and Casements from T-Section Steel Bars 


By ALEXANDER BARTUSCH 
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Fig. 1. Steel Window Sash for Factory Building 


\ T one time the use of metal sash and casements was con- 


fined to mansions. Today it is used for all classes of 

buildings, and can be obtained in designs that har- 
monize with any style of architecture. The cost is no longer 
prohibitive, and there are no restrictions as to size and de- 
sign. In fact, metal window sash is now used in practically 
all modern buildings, and is an article of commerce that is 
not dependent upon the skill or training of workmen for 
quality or quantity. 

One of the desirable features of steel window sash is that 
it can be readily adapted to any type of building construction 
and to any size and shape of opening. Its appearance, from 
an artistic point of view, and its durability are factors that 
have greatly increased its use. In order to meet manufac- 





Fig. 2. Die Operations in forming Joint in Window Sash 


turing requirements, special machines or methods are em- 
ployed in making window sash. The dies that punch out 
the bars to the required shape for use in making the frames, 
as described in the following, should be of interest to all 
toolmakers and designers. 

A simple factory window sash constructed from T-shaped 
steel bars, with all the joints cut and formed by punch press 
dies, is shown in Fig. 1. The joints at A, B, and C are shown 
in the enlarged views in Fig. 3. The various die operations 
required in cutting the T-stock for forming joint A, Figs. 1 
and 3, are indicated in Fig. 2. The die used for the opera- 
tions indicated in Fig. 2 is shown in Fig. 4. The punch- 
holder and the die base are both made from steel castings, 
and the die and punch are kept in alignment by two studs. 
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Fig. 3. Details of Joints of Steel Window Sash shown in Fig. 1 
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The first operation, Fig. 2, 
is to cut a small slot in the 
T-shaped bar, and bend the 
laps out. This is done by the 
punch and die at the extreme 
left-hand side of the holder, 
as shown in Fig. 4. The sec- 
ond operation consists of 
straightening the bent laps, 
and is performed by the flat- 
tening die at the extreme 
right-hand side of the holder 
in Fig. 4. The third opera- 
tion is crimping the flange of 
the stock to receive the cross- 
bar flange. This is performed 
by the punch and die at the 
center of the holder. The 
shortening of the bar by this 
operation causes the web to 
be forced out, as shown in 
the view illustrating the 
third operation, Fig. 2. The 
cross-piece is slotted to re- 
ceive this strip, which is 
closed in to complete the 


Die used in performing Operations shown in Fig. 2 
























































Operations on Steel Bar Stock used for Window Casings 





joint, as shown at A, Fig. 3. 

The die shown in Fig. 6 is 
used for cutting a U-shaped 
beam, as indicated in Fig. 5. 
The punch-holder and the die 
base are made from steel 
castings. The first operation 
consists of cutting part of the 
beam away, as indicated in 
Fig. 5. The punches and dies 
for performing the first, sec- 
ond, and third operations in- 
dicated in Fig. 5, can be 
readily identified in Fig. 6 by 
the markings. The second 
operation is that of cutting 
a slot in the beam, and the 
third operation consists of 
cutting the beam into two 
parts. The ends of the pieces 
thus cut and formed are 
placed together at right an- 
gles and joined by electric 
welding. When the metal 
parts and fittings are assem- 
bled, the rust and scale is re- 

































































































































































Fig. 6. Die for performing Operations indicated in Fig. 5 
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Fig. 7. Sash and Casement made entirely from Steel Bars 


moved by sandblasting. The assembly is then dipped jn zinc 


oxide. In Fig. 7 is shown a window sash and casement made . 


entirely from steel bars. 


* * * 


HOLDING ROCKER BOXES FOR BORING 


By J. R. PHELPS, San Bernardino Shops, 
Atchison, Topeka & Santa Fe Railway Co. 

A common design of rocker box or bearing for holding the 
rocker arm of a locomotive valve gear is bolted to the frame 
so that the rocker arm bearing is at right angles to the 
frame. Hence, it is important to have that part of a rocker 
box which fits over the frame square with the boring ma- 
chine spindle when boring the rocker arm bearing. The ad- 
justable block or parallel shown in the accompanying illus- 
tration is used for this purpose. On the main block A there 
are two tapering parts Band C. The frame fit on the rocker 


box is placed over these wedge-shaped members, as indicated 
by the end view, and B and C are adjusted endwise to elim- 
inate all play. These tapering strips B and C bear against 
a tongue D, which is part of the main block A; consequently, 
the outer edges of B and C always remain parallel to the 
tongue E£ on the lower side of block A, which engages the 
slot in the machine table. The adjustable feature makes it 
possible to use the block for frame fits of different sizes. 
This adjustable block was designed and made by J. H. 
Lyddon, assistant machine foreman at the San Bernardino 
Shops of the Atchison, Topeka & Santa Fé Railway Co. 


+ ee 


In 1925, the United States exported motorcycles to a value 
of $5,075,139, as compared with $4,006,408 in 1924. The 
United States is second only to Great Britain in the produc- 
tion of motorcycles. 
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Adjustable Parallel for holding Rocker Box so that Bearing will be at Right Angles to the Frame Fit 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 











London, July 19 

HE metal-working industry as a whole is struggling 
[stone hopefully, and there is a good deal of optimism 

as to the probable course of business when some settle- 
ment has been reached in the coal lock-out. After nine weeks 
of idleness in the coal pits, the slight change in the life of 
the community is surprising. Some weeks ago, it was thought 
that a universal and severe rationing of electricity supplies 
to industrial concerns would be imperative, but there are 
still several areas where no restrictions have yet been im- 
posed. 

The railways have shown a tendency to increase service 
and general facilities for transport during the last two weeks. 
The railways held large stocks of coal at the beginning of 
the strike, and with recourse to a certain amount of oil firing 
and the importation of coal, it is expected that the present 
50 per cent services for freight and passengers can be main- 
tained for many weeks if necessary. 

The production of pig iron and raw steel practically ceased 
during the first week of the strike, but stocks have enabled 
rolling mills in some centers to continue on a substantial 
basis. In this way, it has been possible to export fairly large 
tonnages of finished iron and steel. Sections, wire, and wire 
rope are also still being produced for overseas markets, al- 
though the necessary material stocks are now nearly ex- 
hausted. 

Foundries in some areas in the north of England are fairly 
active, and have been able to use blast furnace coke stocks 
for which there is no demand for smelting purposes. Engi- 
neering works generally are able to carry on, in some in- 
stances, surprisingly well. 

The falling away of practical sympathy with the miners 
on the part of other trade unions is a strong incitement to 
settlement, particularly as many of the unions are expe- 
riencing a rapid increase in unemployment among their 
members as a result of the inactivity in the coal mines. In 
some quarters it is felt that a reopening of negotiations on 
the basis of the Coal Commission Report might even now 
result in an amicable issue. In the meantime, a vital in- 
dustry that has not been paying its way has shut down, with 
the result that this country’s markets for coal are being sup- 
plied from elsewhere, and at the best, it will be a long time 
before these can be regained. 


Inquiry Being Maintained in the Machine Tool Industry 


In the machine tool field, a very encouraging sign is the 
maintenance of inquiry, and although a negligible number 
of orders are being placed, an increase in business is ex- 
pected to synchronize with any settlement of the mining 
trouble. Developments in railway shops, particularly abroad, 
are helping to keep makers of the necessary machine tools 
and other equipment moving. Makers of surface grinding 
machines and gear-cutting machines are also among those 
who appear to have enough work in hand to keep them busy 
for some time. 


Exports and Imports of Machine Tools Show Decline 


The overseas trade in machine tools during May showed 
a decided drop in both exports and imports. The following 
figures show the returns: 


March April May 
UXPOLts, CONS) 6. oss. oes ds 1302 1213 917 
Imports) tons? 2.66.6. 0s48 901 511 473 
Exports, value’ .......<2..3% £145,054 £128,347 £97,735 
Imports; value ............ £98,039 £78,053 £57,386 
Exports, ton value ......... £111 £106 £107 
Imports, ton value ......... £109 £153 £121 





The falling off during May was less for machine tools than 
for trade generally, although a sequence of three months of 
shrinking exports of machine tools neutralizes the general 
upward tendency of the last twelve months. The value per 
ton of imported machine tools is now only 26 per cent above 
that of pre-war values, and indicates an increased dumping 
of cheap machines. Lathes have figured prominently of late 
among the cheaper imported machines. 


The Automobile Industry Has Set-back 


During the last two months, the automobile industry has 
experienced its first real set-back, and the comparative slack- 
ness, which is felt to be due entirely to the coal strike, and 
therefore only temporary, has reacted unfavorably on foun- 
dries, gear-cutting firms, and other lines of which the auto- 
mobile industry is the backbone. 

A recent event of considerable importance has been the 
registration as a public company of Morris Motors (1926) 
Ltd., which acquires and is to carry on the business of Mor- 
ris Motors Ltd., Morris Engines (Coventry) Ltd., and other 
subsidiary companies. The nominal capital is £5,000,000. For 
the year ended last August, the Morris Co. sold 42,750 cars, 
and the big capital mentioned represents the building up of 
the business out of profits, as the original cash capital was 
only £45,000. 


Conditions in General Engineering Field 


In the general engineering field, home orders are very 
searce, but as a whole, there is a fair amount of work in 
hand for export. There is increasing difficulty in obtaining 
materials, however, and firms using coal for fuel are reluc- 
tant to pay the heavy prices asked for the inferior coal com- 
ing from the Continent. Such coal is quite useless for the 
steel trades, in which there is an almost complete stoppage 
in production. There will be plenty of work available for 
railway material makers when the coal trouble ends. 

Among the engineering branches that appear to be fairly 
well off for immediate work, are crane makers and textile 
machinery makers. Electrical engineering firms have gen- 
erally done better during the first six months of this year 
than they did in 1925, and very busy times are expected in 
all sections of the industry when the labor horizon clears. 


* * * 


DEVELOPING MACHINERY MARKETS ABROAD 


The Industrial Machinery Division of the Bureau of For- 
eign and Domestic Commerce, Washington, D. C., has just 
issued a booklet entitled “Developing Machinery Markets 
Abroad.” The booklet has been prepared with a view to 
assisting manufacturers of machinery in developing export 
trade and indicates, in a general way, the methods that 
have been successfully used heretofore in distributing Amer- 
ican machinery throughout the world. Manufacturers are 
advised that the Bureau of Foreign and Domestic Commerce 
is prepared to cooperate with them in the solution of any 
export problems that may come up, and that the bureau 
maintains a corps of experts qualified for this work. 

The booklet referred to covers such subjects as the selec- 
tion of a distributor abroad, the placing of a salesman in the 
foreign office of the representative, foreign dealers as repre- 
sentatives, cost of living abroad, cost of opening a branch 
office, home organization, supervision of the export depart- 
ment, relation of the export department to the representa- 
tives, export policy in times of depression, direct trade, terms 
of payment for exported machinery, results of overstocking 
dealers. and routine of the home office. 
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OUR NEED FOR SCIENTIFIC RESEARCH 


Men with broad vision who, like Secretary Hoover, see the 
future as well as the present needs of industry, claim that we 
are neglecting scientific research in this country, and that 
in future our industries will suffer because of neglect of the 
non-commercial laboratories. A movement has therefore been 
started, in which Secretary Hoover is deeply interested, to 
secure pledges by industrial enterprises and by men inter- 
ested in industrial development, of $20,000,000 to be expended 
on purely scientific research during a period of years. Of 
this sum $3,000,000 has already been pledged. 

Managers of industrial works often are likely to take for 
granted the past developments of science, and to apply the 
results without a thought of the part played in industrial 
development by scientific researchers in modest laboratories 
connected with institutions of learning. Practical men are 
likely to believe that such research is of no direct value to 
industry, because it cannot be commercialized immediately. 
A prominent steel manufacturer recently stated that all the 
advance in the steel industry resulted from the work of prac- 
tical metallurgists employed in the laboratories of the steel 
companies. He overlooked the fact that all the metals now 
used in alloy steels to impart to steel properties believed to 
be impossible only twenty-five years ago, were the discov- 
eries of scientific research men. In almost every case it is 
the scientific laboratory that establishes the foundation of 
knowledge upon which later the applied science laboratories 
of industry are able to build a commercial structure. 

When the Nobel Prize was awarded for the discovery of 
wireless telegraphy, it was divided between Marconi and an 
obscure professor at a German university whose name was 
unknown to everyone except a few scientists. Yet this man 
was recognized as equally important in the development of 
wireless communication, because upon the foundation of the 
scientific researches of Professor Braun, Marconi erected a 
new and practical means of communication that at first 
seemed like a page from a fairy tale. 

It is because of the great importance of scientific investiga- 
tion, apart from its practical industrial application, that so 
practical a man as Secretary Hoover strongly advocates the 
establishment of a fund for purely scientific research as a 
basis for our future industrial development. Unless the 
scientist constantly blazes new trails which the practical 
engineer can follow in building the roads of progress, our 
industrial advance will gradually slow up. 


* * * 


THE HIGH COST OF CHIPS 


How many tool designers have considered that sometimes 
it takes the operator using a jig or fixture longer to brush 
out the chips from the cavities of the fixture than to remove 
the work and clamp a new piece? When the operator attends 
to a number of machines, so that his time is wholly occupied 
in removing work from and replacing it in the machines, the 
labor cost is sometimes doubled by the time required to 
brush out chips from the fixtures. It is therefore important 
that jigs and fixtures be so designed that, as far as possible, 
they “shed” the chips produced by the cutting operations and 
that there be no cavities where chips can easily lodge and 
from which they must be removed by brushing or otherwise, 
if the fixture is to be continuously and economically used. 

When production engineers consider that sometimes as 
much as one-half the operator’s time, and therefore as much 
as one-half the labor cost per piece machined, is spent in 
brushing away chips, because jigs and fixtures are not prop- 


erly designed to prevent their accumulation, more attention 
will be given to this feature of tool design, and another cause 
of waste in time and effort will be eliminated. This will give 
the operator more time to load and unload, and he can, of 
course, handle a larger number of machines than would 
otherwise be possible, without any greater 
fatigue. 


exertion or 


INCOMPLETE INQUIRIES WASTE TIME 


A well-known tool manufacturer recently stated that fully 
20 per cent of the time of his engineering estimating depart- 
ment was wasted because of the incompleteness of the in- 
formation sent by prospective buyers. Frequently a number 
of letters had to pass back and forth before sufficient accu- 
rate information was obtained to enable the estimating de- 
partment to go ahead with its work and furnish a correct 
quotation. 

Attempts to express too briefly in a letter the needs of a 
customer often result in ambiguous statements, or in incom- 
plete data that cause delays, telegrams and additional cor- 
respondence. Sometimes blueprints are not properly dimen- 
sioned, or do not contain sufficient dimensions for the engi- 
neering department to work from; or there are too many 
dimensions, some being contradictory. Greater care should 
be given to the dimensioning of drawings to make sure that 
every essential dimension is given, and that in no case are 
two dimensions given which do not accurately check with 
each other. 

The greatest difficulty with drawings is caused by the tol- 
erances given. Sometimes tolerances are omitted altogether, 
giving the tool manufacturer no idea of the accuracy re- 
quired. Again, tolerances may be given on every dimension 
and in such a way that it is impossible to adhere to all of 
them without producing a tool altogether too expensive for 
commercial purposes. 

Buyers can save themselves time and money, and also 
greatly simplify the work of the tool manufacturer, if they 
will give complete and explicit information with the first 
inquiry, and make sure that all the drawings they furnish 
are carefully dimensioned. The accuracy indicated by the 
tolerances on the drawing should not be greater than actually 
needed for the purpose of the tool or machine, because un- 
necessary accuracy means added expense, with no gain in 
quality. 

* * * 


FIND OUT WHY REPAIRS ARE NEEDED 


Some machines require frequent repairs. A certain part 
breaks and is replaced; it breaks again, and may be replaced 
a number of times. When the first break occurs the cause 
should be found and necessary precautions may avert a sec- 
ond. Repeated breakages of the same part indicate that the 
design is faulty, and that instead of merely replacing the 
broken part the design should be improved. 

Many mechanics think that their duty is done when a 
broken part has been repaired or replaced, but it is more 
important to find out the cause of the break and prevent 
repeated shutting down of the machine for repairs. Super- 
intendents should require a report in connection with every 
repair made to the mechanical equipment, stating the prob- 
able cause of the trouble. If these reports are intelligently 
acted on, a great deal of waste time due to shutdowns’ for 
repairs can be avoided and the cost of labor and material 
for repairs can be greatly reduced. 
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Accurate Gaging of Tapers 


Gages Used for Checking Taper Parts Made to a Basic Diameter on which no Tolerance is Specified 


. By A. J. CAYOUETTE, Chief Gage Designer, White Motor Co., Cleveland, Ohio 














O many varying 
S methods are used 
in dimensioning 
taper parts that the 
result has been con- 


fusion in the minds of 
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a vast majority of ¥ 
mechanical draftsmen, 

toolmakers, and ma- i 
chinists. We often find A 
one part dimensioned a3 


with maximum and 
minimum limits at 
both the large and 








for determining the 
location of that face 
of the ring gage from 
the face of the gear 
which is integral with 
the shaft. The “Go” 
dimension of the 
length gage is the 
minimum dimension 
5.804 inches specified 
on the work, and the 
“No Go” dimension is 
the maximum dimen- 
sion, 5.828 inches. 




















Machinery 








small ends, and, per- 
haps, with a fractional 
linear dimension between them. Also, the mating parts may 
be dimensioned at either the large or the small end, with 
nothing but the mechanic’s intuition and the grace of Prov- 
idence to insure that the mating parts will have the desired 
fit when they are assembled. 

Many hours are wasted in the shop trying to produce the 
required taper to dimensions given as illustrated in Fig. 1, 
but more time is wasted in the tool and gage design depart- 
ments trying to determine the taper fit intended. As the 
angle of taper is not a variable, the question naturally arises 
as to which of the limits should be used. It is evident that 
the solution of such a problem is impossible, on account of 
the combined and contradictory tolerances. The fact that 
parts dimensioned in this manner are being produced proves 
nothing, because thorough investigations disclose the fact 
that the parts are either produced to dimensions established 
by cut-and-try methods or to gages made to suit experimental 
taper parts made by cut-and-try methods. 

An ideal method of dimensioning tapers was explained in 
the article entitled “Accuracy Control in Interchangeable 
Manufacture,” published in May Macutnery. When that 
method is employed, the problem of making gages to insure 
the proper assembly 


Fig. 1. Unsatisfactory Method of 


The gage for the 
taper hole in the gear 
consists of a taper plug equipped, as shown at Y, with a flush 
pin in the flange for determining the location of the basic 
diameter of the hole in relation to one face of the gear. By 
comparing the limits specified on the gear and the gage, it 
will be found that when the pin is flush with step A of the 
gage, the basic diameter 1.452 inches is the minimum dis- 
tance 0.234 inch from the face of the gear. When the pin 
is flush with step B, the basic diameter is the maximum 
distance 0.258 inch from the face of the gear. 

In Fig. 3 are shown gages for the parts illustrated in Fig. 4 
of the article in May MacuINERY. The gage shown at X, for 
the taper of the shaft, is a ring gage similar to the one shown 
in Fig. 2, except that a flush pin is incorporated in the gage. 
This flush pin is used to determine the location of the flat 
basic diameter 0.750 inch, instead of a separate length gage. 
The gage for the taper hole of the gear may be a flush-pin 
taper-plug type, similar to the gage shown at Y, Fig. 3, or a 
step-type taper-plug gage having the step at the large end, 
as shown at Z. Economy may be attained in the flush-pin 
type by so making the gage that the basic diameter is located 
about 1/4 inch from the face of the collar on the gage. This 
will permit renewing the gage to the proper size as it be- 

comes worn. The step 


specifying Dimensions of Taper Parts 














of taper parts _be- type gage cannot be 
comes a very simple salvaged in this man- 
one. Examplesof gages L jo ner. 

designed for checking ae GO 5.804 it Gages for checking 
parts produced accord- | _ th the parts illustrated 
ing to drawings di- 


mensioned by this 
method will be given 
in the following. 














Various Types of 
Taper Gages 

Taper gages are 
shown in Fig. 2 for 
the parts illustrated 
in Fig. 6 of the article 
referred to. For the 
taper of the shaft, 
there is a taper ring 
as shown at X, having 
the flat basic dimen- 
sion 1.452 inches 
marked on the face 
adjacent to the large 
end of the taper hole, 
and also a “Go” and 
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in Fig. 5 of the pre- 
vious article are shown 
in Fig.4 of the present 
= article. The gage for 
the taper of the shaft 
consists of the taper 
ring at Y, which has 
steps on the face of 
the small end. These 
steps are ground in 
STEP-A-STAMP 0.234" relation to the basic 
diameter, 1.219 inches. 

When step A is flush 

| — with the small end of 

’ the taper portion, the 

¥ basic diameter is 1.469 
inches from that end, 
but when step B is 
flush, the basic diam- 
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“No Go” length gage 


Fig. 2. Gages used in the Inspection of Taper Parts 


eter is 1.438 inches 
from the same end. 
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ly 8 inches. The taper of such plugs may be 
checked by the method illustrated at Y in 
Fig. 5. By using accurate rolls and gage- 
blocks, two measurements may be taken 6 
inches apart, and the difference in the two 
dimensions multiplied by 2 to obtain the taper 
per foot. 

The use of a master taper plug facilitates 
the dimensioning, making, and inspecting of 
taper ring gages. From Fig. 6 it will be seen 
how taper ring gages may be dimensioned 
from and measured by a master taper plug. 
The basic hole diameter at the face of the 
ring gage that may be seen at W is easily 
obtained within close limits by measuring 
from this face to the large end of the master 
plug, and grinding off the face of the ring to 
the tolerance specified. In this connection, it 
will be noted that as the taper per foot is 
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x 0.750 BASIC DIA. 
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Ss SS 0.500 inch (24 to 1), a linear tolerance varies 
S: : twenty four times as fast as a diametral toler- 





ance. For instance, 4.459 inches minus 4.454 














inches equals a tolerance of 0.005 inch on the 
length. This tolerance is equivalent to a toler- 
ance of approximately 0.0002 inch on the basic 
diameter. 

At X in Fig. 6 is shown how the flush-pin 
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Fig. 3. Taper Gages of the Flush-pin and Step Types 


The gage for measuring the hole of the mating part con- 
sists of a taper plug having steps on the face adjacent to the 
small end. These steps are also ground in relation to the 
basic diameter 1.219 inches, and so when step A is flush with 
the face of the work, the basic diameter is at the maximum 
limit of 1.156 inches from the same face. When step B is 
flush with the face of the work, the basic diameter is at the 
minimum limit of 1.125 inches from that face. 


Stamping, Dimensioning, and Checking Taper Gages 


Attention is called to the necessity of having an intelligible 
system of stamping pertinent information on gages. Unless 
the workman or inspector can identify the gage with the 
dimensions on the corresponding work drawing, too much 
must be taken for granted. If, however, important drawing 
dimensions are repeated on the gage, no room remains for 
doubt, and the user can proceed with a greater degree of 
confidence. The nature of the information stamped on the 
gages here described may be seen in the various illustra- 
tions. 

To insure accuracy in the interchangeable manufacture of 
taper parts, a set of master taper plugs of the type shown 
at X in Fig. 5 is essential. By lapping with the bluing meth- 
od, the taper of a ring gage can be made to conform to the 
taper of such a master plug, and by the same method, the 
taper of a plug gage can be made to conform to the taper of 
the ring gage that conforms to the master taper plug. 

The taper of a plug gage can be conveniently compared 
with a master taper plug by means of the machine illustrated 
in Fig. 3 of the article in May Macuinery. The length of 
the taper portion of each master plug should be approximate- 


type of taper ring gage illustrated at X in 
Fig. 3 is dimensioned and measured in rela- 
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Fig. 5. Master Taper Plug and Method of checking it for Accuracy 
of Taper 


tion to a master taper plug. In this case, the end of the flush 
pin is ground within the specified tolerance between it and 
the large end of the master taper plug, thus 
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making it unnecessary to maintain close ac- 
curacy on the large diameter of the taper hole 
in the ring gage, and also minimizing the 
accumulation of tolerances. 

Illustration Y in Fig. 6 shows how the step 
type of taper ring gage shown at Y, Fig. 4, 
is dimensioned and measured. The steps are 
measured from the face of the large diameter 
of the master plug, making it also unneces- 
sary to maintain a high degree of accuracy 
on the basic diameter of the large end of the 
hole in the taper ring gage. 

Taper plug gages of the flush-pin or step 
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Fig. 4, Ring and Plug Step Type Taper Gages 


types illustrated in Figs. 2 and 3 may be di- 
mensioned and measured by the wire method 
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shown at W and X in Fig. 7. The step type 
may also be dimensioned and measured at the 
large end of the taper, provided the edge is 
not broken or rounded. However, the ideal 
method for either of these two types is to use 
a checking ring, as shown at Y and Z, re- 
spectively. With this method, the taper angle 
and the basic: diameter can be checked with- 
out requiring as much skill or time as is 
needed for other methods. 
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PRESENT STATUS OF AERIAL 
TRANSPORTATION 
In a paper recently read before the Junior 


Institution of Engineers in Great Britain, by 
the Air Vice-marshall Sir Sefton Brancker, a 


0.3125 DIA, ROLL 


—— 











general review of the present status of air es 

transportation in Europe was given. In view 

of the growing interest in air transportation wn r 

and the increasing importance of the aircraft ' ile 

industry in this country, a brief review of eens ; {3/6 FA 

this paper will prove of interest. Aga ye ad 5 2 
British planes have carried more than 70,000 oe - 

passengers across the Channel, and have | | ..—~—+ +4 | 

flown, a total of 4,750,000 miles in commercial oe “\ | 

service. A regular service is maintained be- a. 


tween London and Paris, and between London 
and Amsterdam, at the latter point connect- 
ing with a Swedish line to Malmo and a Ger- 
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man line to Berlin. Another regular service 
is also maintained to Cologne, connecting with 
a German line to Munich. The line to Paris connects there 
with lines to Basel and Zurich. France: maintains regular 
services to London, Amsterdam, Constantinople, and Warsaw. 
The total mileage flown by French commercial planes in 


Fig. 7. 
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Fig. 6. 


Methods of dimensioning and checking Taper Ring Gages 
from a Master Taper Plug 


Two Methods of dimensioning and checking Flush-pin and Step Type Taper Gages 


1925 was nearly 3,000,000 miles, and up to the end of 1925, 
French commercial planes had covered 11,250,000 miles. Ger- 
many has lines radiating to Amsterdam, Finland, and 
Moscow. Holland, Belgium, and Sweden are also maintain- 
ing regular commercial air lines. Altogether, nearly 15,000,000 
miles were covered last year in European flights over reg- 
ular air routes totaling 31,000 miles in length. 

It is of especial interest to note that practically all of these 
services are run at a loss, as they are all maintained by the 
aid of government subsidies. England pays, for this pur- 
pose, about $650,000 annually; France, 57,210,000 francs; and 
Germany, $1,700,000. As it: is evident that such subsidies 
cannot be continued indefinitely, the future of commercial 
air transportation in Europe is clearly bound up in the pos- 
sibility of reducing operating costs until an economic level 
is reached. 

According to the paper quoted, the present cost of trans- 
portation by air in Europe is $1.20 per ton-mile at 90 miles 
per hour. Such a charge, it was stated, is very high, but not 
impossible for passenger traffic to assume, and can be ac- 
cepted as a satisfactory rate for first-class mail matter car- 
ried at high speed. 

A machine ought to be able to spend 2000 hours a year in 
the air, but so far, 1000 hours a year has been considered 
good for planes at present used in Europe. Depreciation of 
planes must be figured as at least 20 per cent per year, but 
even this depreciation does not cover the constant improve- 
ments in design that are being made. It is believed that if 
money were available for this purpose, most of the existing 
machines that are now used in European aerial transporta- 
tion would be replaced by all-metal aircraft fitted with air- 
cooled engines. 

Sir Sefton Brancker pointed out that future developments 
would probably be in the direction of an all-metal, thick-wing 
airplane, without flying wires or struts. The maintenance 
cost of such planes should be very low, because even bi- 
planes, as now constructed, of wood and fabric with inter- 
plane struts and wires, have flown, in the British climate 
with good housing and care, for eighteen months without 
overhauling, totaling 2000 hours in the air and covering 
170,000 miles in that period. Metal planes ought to be able 
to make an even more remarkable record, and figures on 
such planes, when available, will prove of great interest. 
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Reducing Costs By Improving Design 


By ANDREW ATKINS 











HE design of an article determines, largely, the produc- 
[Mion cost. Therefore, a designer should be sufficiently 
familiar with modern production methods to decide 
whether the work will be expensive to produce or not: if 
it is expensive, suitable modifications should be made in 
the design so that the part can be machined at the least pos- 
sible cost. In recent years, designers have been studying 
more carefully the intimate details that affect manufactur- 
ing, but many of the products that have been on the market 
for some years and that were designed when labor costs were 
much less than at present, require an excessive amount of 
machining, and therefore cost much more than they should. 
The writer has recently seen a number of examples of a 
product of expensive 


a standard product, it is usually safe to figure that an im- 
provement will be profitable if the gain in production is 
sufficient to absorb the cost of new tools or other changes in 
from one to two years. 


Castings Replaced by Stampings 


A few simple examples are given here to illustrate the 
advantages gained by improving the design. In each case 
shown, the savings were apparent, and the design was not 
inferior to the previous one; in fact, it was decidedly better 
in some cases. In Fig. 1 at A is shown part of a housing C 
through which an oil-pipe B extends. The cover plate E is 
of cast iron, and has a central cored hole D in it for the pipe 
to pass through. The 





design which has been 
made for over twenty 
years; during this 
time, it was redesign- 
ed once with the idea 
of improving it, but 
the cost of production 


cover plate is drilled 
and countersunk for 
two screws F. The op- 
erations on the cover 
plate began with sur- 
face-grinding the con- 
tact face G, which was 





was materially in- 
creased in the process. 
Suggestions for cheap- 
ening the design did 
not meet with the ap- 
proval of the manage- 
ment, and attempts 
are being made to 
lower production costs 
by installing piece- 
work methods in the 
shop and thus get 
higher production for 
less money. 
Conditions such as 
this are found in 
































many of the older fac- 

tories; the manage- we 

ment hesitates to 

change a design or Seni cients 5 N 
modify it, for fear Ls) 


that the customers 
may get the idea that 
the product has dete- 








used to locate the 
work in a jig for drill- 
ing the two screw 
holes. The piece was 
then rough-filed to re- 
move irregularities at 
H, and finally sand- 
blasted before enamel- 
ing. As it was part 
of a nicely finished 
product, great care 
was taken to give it 
a good appearance. 
On looking up the cost 
records, it was found 
that the pieces cost 
about 21 cents each, 
including the casting. 

In order to reduce 
the cost, the design 
was changed as shown 
at K. The finished pad 
on the housing was 
made in circular form, 
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riorated in value. In 

point of fact, many 

old designs of inherent worth could be materially improved 
and their cost reduced by a careful study of some of the 
newer processes in use in modern factories. 

The use of drop-forgings instead of castings, cold drop- 
forging of brass shapes, pressed steel, stamped or drawn 
brass work, die-casting, etc., all help greatly in reducing 
costs, and at the same time give better quality and often 
additional strength. However, the design must be changed 
to suit the different methods of production, and new tools 
must be made in many cases, which, of course, increases the 
initial cost. When production is comparatively small, it is 
more difficult to make the changes than when a number of 
new tools are required, but even in such cases, it ‘is usually 
safe to assume that if a certain product has been in con- 
tinuous demand for a certain number of years, there are not 
likely to be any radical changes, and therefore any cost cut- 
ting improvements will pay for themselves. It is compara- 
tively easy to make a cost analysis of the proposed change 
and compare it with the present cost of production to deter- 
mine whether a given change will pay for itself or not. On 


Fig. 1. 





Use of Sheet-metal Stamping in Place of Casting 


as at L, and the cover 
plate was made as 
shown at O, from a steel stamping that required no machin- 
ing whatever, but was made entirely on a punch press. Two 
little washers at M serve as fillers and prevent distortion 
when the screws are tightened. The finish of the work is 
superior to that of the cast-iron piece, and the cost, including 
material, is only a little over 3 cents each. The dies were 
simple, so that their cost was absorbed in less than a year. 

Another example in which a steel stamping is used to re- 
place a casting is shown in Fig. 2. Here the original piece 4 
was first surfaced at B, then milled at C and D, and drilled 
at EH. This piece was also filed and sand-blasted after ma- 
chining and before enameling. The cost, including the cast- 
ing, was 34 cents each. In redesigning it to cheapen manu- 
facturing costs, it was changed to the form shown at F. The 
lugs G and H were punched first, then blanked out and 
turned down as indicated, and the edges K were drawn to 
shape on a punch press. The metal was a little heavier than 
in the original design and the dies cost a little more, but in 
spite of that, the cost came to less than 5 cents each, includ- 
ing the material. 
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Fig. 2. Another Example of the Use of a Steel Stamping in Place of 
Cast Iron 
These two cases illustrate forcibly the savings that are 
possible when the nature of the work permits stampings to 
be used instead of castings. It will be noted that in neither 
case are there radical changes in design nor is the appear- 
ance of the product cheapened in any way. 


Influence of Design on Cost of Machining 


Too many designers think only of the possibility of ma- 
chining a certain part without considering difficulty of access 
or trouble in holding the work. It is not enough to design 
a piece of work so that it can be machined; the designer 
must also consider whether the machining can be done with 
simple tools and standard equipment. Expensive cutter- 
heads, elaborate fixtures, internal milling or drilling attach- 
ments, all add materially to the cost of production, and the 
design should be worked out so as to minimize their use as 
far as possible. 
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Fig. 8. Example of a Design that involved a Difficult Milling Operation 
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Another example, shown in Fig. 3, is a part of a cast-iron 
unit on which several drilling and milling operations must 
be performed, all of which are comparatively simple, except 
that of milling between the two lugs A and B, located at the 
bottom of the case. The lugs are used for the pivot pin of 
the rocker lever C. The requirements of the design made it 
necessary for this pivot point to be located very low down, 
and the designer apparently assumed that the lugs could be 
milled without difficulty. The dotted lines D indicate the 
size of cutter that would be necessary for the operation, and 
it is evident that cutters of this size would be out of the 
question, for they would cut through the end surface, as 
shown at #. The work was eventually machined with an 
extra long end-mill having spiral flutes designed to cut in 
the usual way. The operation was done by raising the table 
to the proper height, and feeding it longitudinally to surface 
the lug A; then by moving the table over the correct dis- 
tance and reversing the table feed, the lug B was milled on 
the return stroke. 

This method was slow and unsatisfactory, and there were 
many chances of error due to the different table movements 
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Fig. 4. Revised Design for Part shown in Fig. 3 


required. The design could just as well have been made as 
indicated in Fig. 4, by making a slight change in the con- 
struction of the rocker lever, as shown at A. By indenting 
the outer surface of the casting so as to give it the appear- 
ance shown in the sectional view B, the work could be drilled 
and spot-faced on the outside, and the milling operation done 
away with entirely. The change in construction was per- 
missible and did not interfere with the operation of the 
rocker lever. 

Fig. 5 shows details of construction of a unit consisting 
of a base casting A through which a sliding bar B is adjust- 
ably fastened by a hand-knob C and a binder D. The re- 
quirements of the construction are that the bar must be 
easily adjustable and firmly locked at any desired point with- 
out any chance for looseness or turning around in the socket. 
The bar is milled to a partial V-section, as shown in the end 
view E, and binder D and base casting A are broached and 
milled, respectively, to the form of the vee, thus giving an 
excellent location and binding adjustment, but one that is 
very expensive to make. 

Fig. 6 shows the revised design, in which the binder is 
made in the form of a cylindrical plug A having a hole 
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Fig. 5. 


Piece so designed that the Production Cost was High 
Fig. 6. i 


Simplified Design for Piece shown in Fig. 5 

through it slightly larger than the bar B. The small end of 
the binder is threaded at C for the hand-knob D. The large 
end of the binder protrudes slightly, and is nickel-plated for 
the sake of appearance. Only a slight change in the body of 
the casting is necessary, namely, the addition of a boss at # 
and the boring of hole through it. The construction cost is 
much less than in the previous example, yet both appearance 
and utility are fully as good as before. 

These few examples show how easy it is to effect savings 
in manufacture by giving more thought to the cost of ma- 
chining, both when working on a new design and when sim- 
plifying an old one. 

* * * 


GRINDING SMALL INTERNAL SCREW 
THREADS 


By O. 8S. MARSHALL 


In order to salvage some costly parts like the one shown 
at A, Fig. 1, it became necessary to correct the errors in a 
3/4 by 20 internal thread, which had become badly distorted 
during the hardening process. This was accomplished by 
grinding the thread. In Fig. 2 is shown the method used 
to form the grinding wheel that was employed in correcting 
the thread. 

The grinding wheel B is mounted on the spindle of a No. 3 

















Fig. 1. Method of using Threaded Plug to line up Wheel for grinding 
‘ Internal Thread 
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“Dumore” grinder, held in the lathe toolpost as shown. Th: 
piece of 5/8-inch rolled stock C, which is gripped in the collet 
chuck on the lathe spindle, holds the truing diamond /’ 
Holes are drilled in each end of the piece C to receive the 
diamond-holder. One of these holes is drilled at an angle io 
permit locating the diamond-holder in an angular position, 
facing to the rear, as shown in Fig. 2. In this position, the 
diamond is used to true the opposite or back side of the 
grinding wheel, the compound slide being set at an angle of 
30 degrees. 

The cross-slide feed is used for feeding the wheel to and 
fro across the diamond. When the front face of the wheel 
is being trued, the diamond is held in the hole at the opposite 
end of C, which is parallel with the axis of the lathe spindle. 
Small set-screws serve to hold the diamond-holder in posi- 
tion in piece C. The movement of the diamond in truing the 
wheel should be from the periphery inward, to prevent the 
wheel from crumbling at the periphery or crest. Both angles 
or sides of the wheel are trued at the same setting of the 
compound slide, the position of the diamond simply being 
reversed. 

After the wheel is carefully trued up to the correct form, 
the part A, Fig. 1, is accurately positioned and clamped to 
the faceplate. The truing or centering of the work is done 
by fitting a gland nut in the thread to be ground, and then 
using an indicator of the internal type to true up the hole 

















Fig. 2, Truing Wheel for grinding Thread in Part shown at A, Fig. 1 


in the gland nut. To facilitate catching the lead, a threaded 
stud D is fitted in the part A. This stud extends beyond the 
part far enough to permit the formed grinding wheel to be 
brought up and properly set to grind one of the grooves of 
the thread. The compound slide being set parallel with the 
shears, permits the wheel to be readily advanced for catch- 
ing the thread. 

It should be remembered that setting the wheel in engage- 
ment with the groove at the rear side of the threaded stud 
is equivalent to setting the wheel to the internal groove with- 
in the hole at the opposite side where the grinding is to take 
place. In this particular case, the wheel was fed along by 
hand for the reason that the thread did not pass entirely 
through the part. A stop was fastened to the lathe bed to 
limit the length ground. By noting the sparks thrown off by 
the wheel, the workman could determine when the thread 
was properly ground or entirely cleaned up. A fairly fine 
grain and hard grade of wheel was used for this job. 


* * & 


An innovation in financial advertising has recently been 
announced. One of the leading investment houses in the 
country—Hornblower & Weeks—is inaugurating an exten- 
sive advertising campaign in the trade and technical maga- 
zines announcing that it is prepared to purchase the entire 
bond issues of sizable and sound American railroads, util- 
ities, and industrial companies. The company maintains 
offices in most of the large cities of the country. 
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Making Files by Modern Methods 
Description of a Process in which a Tapered Sectional Milling Cutter is Used to Mill File 
: Teeth with an Under-cut or Rake 
By CHARLES O. HERB 
twelve rolls, which 


ILES have come 
down to us from 


ancient times as 


a useful tool for 
removing small 
amounts of metal 


from parts by hand. 
Way back in the 
days of Saul, King 
of Israel, the file 
was used for sharp- 
ening mattocks, colt- 
ers, forks, axes, and 
ox-goads, as related 








are set into different 
vertical relations so 
as to kink the work 
as it passes through 
them. The first pair 
of rolls kinks the 
blank a= certain 
amount, and the suc- 
cessive ones kink it 
gradually less until 
the final pair brings 
it straight. After the 
blank has passed 








in the _ thirteenth 
chapter, twenty-first verse, of I Samuel. That period is esti- 
mated to be more than three thousand years ago. A file be- 
lieved to be about 3500 years old was dug up in Crete, and is 
now in a Canadian Museum. While this file bears an aston- 
ishing resemblance to the files of today, the making of it 
must have been a very crude procedure. 

Files are manufactured by several methods based on entire- 
ly different principles, but this article will be confined to the 
method followed by the Service Tool Corporation, Latrobe, 
Pa. This concern produces ‘‘Shearkleen”’ files, all the teeth 
of which have a positive rake or under-cut on the front face 
and a double slope on the back, as illustrated diagram- 
matically in Fig. 6.: The teeth are milled to shape from solid 
stock by means of a sectional tapered cutter which mills the 
entire length of a quantity of files at one pass of the machine 
table. 


Preparing the File Blanks for Milling 


The files are made in flat, flexible, square, pillar, half- 
round, and half-oval styles. The teeth may be as fine as 21 
per inch, and as coarse as 9 


through the rolls, it 
is laid on a surface plate to test the straightness. If it does 
not lie flat on the plate, it is straightened further by a hand 
method. 

At least 0.020 inch of stock is next machined from each 
long edge of the file blank to insure that all decarbonized 
steel is removed from these surfaces. This operation is per- 
formed in the shaper illustrated in Fig. 2. An ordinary tool 
is employed, but a special fixture is used, in which about 
thirty-six files can be held at one time. In the middle of the 
chuck there is an integral rib A of substantial thickness, 
which squares up the files and prevents them from buckling 
when set-screws B are tightened. Flexible files are then 
drilled and countersunk on each end, and the burrs from 
these operations are removed by grinding on a floor wheel. 
The trade name of the file and the name of the company are 
next stamped simultaneously on each side of the file in a 
small inclinable power press. By following this method of 
stamping the two sides at the same time, no distortion of 
the sides is produced, as was previously the case when only 
one side of the file was stamped. 





per inch, cross-cut files hav- 
ing from 15 to 32 teeth per 
inch. In all cases, the teeth 
have a front rake A, Fig. 6, 
of 3 degrees, a clearance an- 
gle B of 20 degrees, and a 
back slope angle © of 54 de- 
grees. The depth of the teeth, 
of course, varies according to 
the pitch, and the root is al- 
ways rounded to a generous 
radius so as to prevent chips 
from collecting between the 
teeth. Flexible files are made 
from a tungsten steel, and all 
other types from a chrome- 
vanadium steel. 

As the stock is purchased 
in long bars, the first opera- 
tion consists of shearing the 
bars to the proper blank 
length. All twists produced 
in the shearing are removed 
from the blanks by running 
them through the rolling ma- 








The Milling Operation 


Undoubtedly, the most in- 
teresting operation in the 
process is the milling of the 
files, which is illustrated in 
Fig. 3. As the rake or under- 
cut on the front face of the 
file teeth is 3 degrees, the top 
surface of the magnetic chuck 
on the milling machine table 
is inclined the same amount, 
and the taper of the sectional 
milling cutter is made to cor- 
respond. With this arrange- 
ment, the rake of the file teeth 
is cut in a true vertical plane 
relative to the axis of the 
milling cutter. The teeth of the 
cutter are accurately spaced 
in annular rows. On most of 
the files produced, the teeth 
are milled at an angle of 65 
degrees relative to an imag- 
inary line running straight 
across the file, but in some 








chine shown in Fig. 1. This 


machine is equipped with — 


instances this angle is 75 de- 
grees. To incline the file 


Rolling the File Blanks to straighten them after the 
Shearing Operation 
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Fig. 2. 





Machine Set-up employed in shaping Both Edges of the 
File Blanks 


blanks easily at either of these angles, a sheet-steel templet 
having one edge finished to the desired angle is fastened to 
one end of the magnetic chuck. The first file of a batch 
placed on the chuck is simply laid with one side extending 
along this templet, and the remaining files are laid against 
each other in a corresponding manner. 

About two dozen files are generally held on the chuck at 
one time, and milled at one traverse of the chuck past the 
cutter. An interesting feature of the operation is that the 
table moves in the same direction as the bottom of the cutter, 
it being claimed that a much better finish is obtained, be- 
cause there is less trouble from chips than when the table is 
operated in the opposite direction. All backlash in the table 
drive due to the reversed method of feeding, has been elim- 
inated by the provision of a special nut on the lead-screw. 
Coolant is forced against the bottom of the cutter in copious 
amounts—50 gallons per minute—to thoroughly wash away 
all chips. The design of the cutter is such that at least 0.020 
inch of stock is cut from the blank before the tops of the 
teeth are started, in order to insure against any decarbon- 
ized steel being included in the teeth. 

In milling cross-cut files, the fine cut is taken before the 
coarse cut, as it has been found that this procedure obviates 
burrs. After one side of a batch of files has been milled, the 
files are straightened by hand, and then milled on the op- 
posite side. The straightening is performed by simply lay- 
ing the file on a lead block, and striking it on each side by 
means of a hammer covered with rawhide. The workman 
determines the straightness by his eye. At the end of the 
second milling, the files are straightened once more in the 
same manner. 

The principal item of expense in the milling operation is 
the initial and upkeep cost of the milling cutter. Whenever 








Fig, 3. Milling the Teeth on the Files with a Sectional Tapered 


Milling Cutter 


one row of the annular teeth must be reground, it is neces- 
sary to grind every row of the entire cutter; otherwise one 
tooth of the file will be higher than the others. This mill- 
ing process is patented. 


Filing Clearance on Top of the Teeth 


After the milling and subsequent straightening, the files 
are brought to an automatic machine like that shown in 
Fig. 4, for producing the clearance on the top of the teeth 
and removing all burrs, jags, etc., from the same surface. 
The tool employed in this operation is a file held at A in an 
arm B, which is hinged so that it may be lowered to bring 
the filing tool in contact with the work. In operation, the 
tool is reciprocated back and forth over the work by means 
of a crank mechanism, in practically the same manner as 
the saw of a machine hacksaw. 

The filing tool is tilted 20 degrees in relation to the plane 
of the tops of the teeth on the work, so as to file the proper 
clearance on the teeth on the draw strokes of the machine. 
Also, the tool is stressed to make it slightly concave longitu- 
dinally, which results in the teeth of the work being filed 
slightly convex and guards against any hollowness in the 
metal of the work. The front edge of the filing tool is ground 
at an angle to fit the front face of the work tooth succeeding 
the one on which the clearance is being ground. Because of 
this provision and the fact that the tool travels at a slight 
angle in relation to the path of the teeth on the work, the 
work is advanced from left to right a distance of one tooth 
at each stroke of the file. This gives an ingenious automatic 
feed. A number of files are placed on the table of the ma- 
chine at one time, and fed into position by gravity. As each 
file is finished, the succeeding one is automatically pushed 
into engagement with the filing tool. 


























Fig. 4. Automatic Machine for filing Clearance on Top of Teeth 








Small Power Hammer used in forming the Tang 
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A spring-actuated roll be- 
neath the work pushes it up- | 


ward against a guide plate to 
insure uniform removal of 
stock from all the teeth. There 
are adjustments for regulat- 
ing the amount that the tool 
may extend beneath the guide 
plate, and this, of course, con- 
trols the amount of stock filed \ 
from the teeth of the work. 








quench varies with different 
kinds of steel, being 100 de- 
grees F. for some steels and 
70 degrees F. for others. Each 
file is suspended in the brine 
for one or two minutes by 
holding the tang between 
lever-operated jaws located 
above the tank. As the files 
are removed from the quench, 
they are again straightened 
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The work-holding member of 
the machine may be swiveled 
to suit the angle at which the work teeth are cut. 


- Fig. 6. 


Forming the Tangs—Making Half-round and Half-oval Files 


The next operation on the files consists of forming a tang 
on one end. This end is first heated to about 1900 degrees F., 
and then drawn out and shaped between the dies of the small 
power hammer shown in Fig. 5. It is necessary to produce 
the tang after the teeth have been milled because of the de- 
sign of the file. After the tang has been formed, and while 
still hot, the trade name is stamped on it by allowing weight 
A to drop as the tang rests on block B. 

Half-round and half-oval files are produced from flat blanks 
in the same manner as other files, but are milled on one side 
only. After the tang has been formed on files of this type, 
the main part of the file is shaped as required, by means of a 
punch and die such as are illustrated at A and B, respective- 
ly, in Fig. 7, which are used in a small inclinable punch 
press. This operation is performed with the file heated to a 
temperature of from 1350 to 1400 degrees F., which is suffi- 
ciently beneath the hardening temperature to guard against 
scale forming on the teeth. The flat file is simply laid in the 
die and formed to shape as the punch descends on it. 


Hardening and Tempering 


In the hardening process, the files are heated to the proper 
temperature by immersing them in a lead bath. It is desir- 
able to prevent the lead from adhering to the teeth during 
the quenching, and to guard against this, the teeth are cov- 
ered with a paste consisting of lampblack and flour, prepar- 
atory to hardening. This coating is dried by laying the files 
on steam coils. Later, when the files are removed from the 
lead bath, one end of the file is tapped lightly on a block, and 
all particles of lead fall readily from the teeth. To facilitate 
the removal of the lead, all files are placed in the bath with 
the front face of the teeth downward. 

Each file remains in the lead bath from five to six min- 
utes, or long enough to reach a temperature of about 1440 
degrees F., about six files being in the bath at one time. As 
the hardener withdraws a file from the bath by means of a 
pair of tongs, he places the 


Diagrammatic Outline of the File Teeth 


by tapping lightly with a 
hammer. 

For tempering, two or three dozen files are placed at one 
time on a hanger, which is lowered into an oil bath. The 
temperature of this bath is maintained at about 350 degrees 
F., and the files remain in it about twenty minutes. 


Special Finishing Process 


After the heat-treatment, the files are subjected to a secret 
process that removes all burrs and scale from both sides of 
the teeth. This process makes the teeth so smooth that even 
the soft chips of brass, lead, and aluminum do not stick and 
clog them. The files are given a final inspection for straight- 
ness, hardness and quality. 


*  »* 


PATENT OFFICE COMMITTEE SUBMITS 
RECOMMENDATIONS 


A new modern building, suitably constructed and equipped, 
increased technical force with adequate salaries, and amend- 
ment of existing patent law to facilitate the handling of ap- 
peals are among the outstanding needs of the United States 
Patent Office if it is to render the timely service that Amer- 
ican business demands, Secretary Hoover has been advised 
by the Special Patent Office Committee. The committee orig- 
inally appointed by Secretary Work of the Interior Depart- 
ment in July, 1924, was enlarged by the addition of two 
engineers at the time the Patent Office was transferred to 
the Commerce Department in April, 1925. The committee 
has completed its full report, which goes into all phases of 
Patent Office activity, containing one hundred and eight 
separate recommendations. The five principal features are: 

1. The providing of modern equipment, including steel 
vertical filing cases, which would greatly facilitate the cler- 
ical work of the office. 

2. The construction of a new building at the earliest pos- 
sible moment, designed for the special needs of the Patent 
Office and of ample capacity to provide for present necessity 
and future growth. 

3. <A large increase in the technical force of the office, in- 
cluding a larger number of principal and assistant examiners 
and a larger translating and 





blunt end in the slot of a steel a 
block and twists the file 
slightly to counteract a twist 
that is produced in the 
quenching. A curious fact in 
connection with this twist is 
that every file of a batch 
twists in the same direction, 
but until one or two have 
been hardened, it is impos- 
sible to tell whether they will 
twist to the right or to the 
left. 

The quenching bath con- 
sists of a saturated brine 
solution which is kept at a 
certain temperature, within 
close limits, by means of 
steam-coil and water circulat- L 








classification force. 

4. An increase in the sal- 
aries of all scientific and tech- 
nical employes, in order to 
check the large number of 
resignations and obviate the 
present excessive rate of turn- 
over. 
5. An amendment of the 
statutes governing practice in 
the Patent Office, reducing 
the appeals in interference 
cases to a single appeal in the 
office, abolishing appeals to 
the Court of Appeals of the 
District of Columbia, and 
making the decision of the 
Patent Office final, except as 
it may be reviewed by the 








ing systems in the quenching 


tank. The temperature of the Fig. 7. 





Equipment used in shaping Half-round and Half-oval Files 


United States District Court 
in equity proceedings. 
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BUFFING OVAL AND SQUARE OBJECTS 


Oval, square, hexagonal, triangular, and other irregular 
shaped articles can be conveniently buffed on the type H 
machine built by the Automatic Buffing Machine Co., Buffalo, 
N. Y., which was referred to in articles in August and Sep- 
tember, 1925, MacuINERy. In such operations, it is necessary 
to make use of a mechanism that will apply the work at a 
constant pressure against the buffing wheel. 

The mechanism used in buffing an aluminum roaster pan 
about 12 inches long, 9 inches wide at the maximum point, 
and 3 1/2 inches deep, is shown in Fig. 1. The dot-and-dash 
lines indicate the po- 
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buffing. Housing H is stationary on the spindle sleeve, and 
is of such a design that rack D never projects beyond it 
when the rack, chuck, and plate F revolve as one unit. The 
production per machine, on this operation, is 60 parts per 
hour, and one man can always tend two type H machines. 
Castings # and H are made of aluminum. 

A mechanism based on the same principles as the one just 
described was developed to increase the production rates in 
buffing escutcheon plates for doors. From Fig. 2 it will be 
seen that the pieces of work are held between jaws A, two 
of which are secured to each side of a square casting B. 
This casting is driven from the regular machine spindle C 

through gears D and 





sition of the wheel 
relative to the work. 
This mechanism and 
chuck are used for 
two different pans, 
the first being indi- 
cated by the heavy 
line, and the second 











ase == 


by dotted lines X. 
The distance between 
the regular machine 
spindle A and the 
buffing wheel must 
always be equal to 
dimension Y. In this 
illustration, the sec- 
tional view is taken 
in the _ horizontal 
plane. 
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E and rack F. In 
this case, the rack is 
square along the out- 
side, with the cor- 
ners rounded. There 
is also a machined 
opening Z, which 
bears along sleeve D, 
in order to provide a 
firm support for the 
work as it is applied 
to the buffing wheel. 
In addition, the outer 
edges of plate H are 
guided by strips J. 

As in the preced- 
ing illustration, the 
sectional view is 


Mac i 
achinery taken in a horizontal 








Keyed to the ma- 
chine spindle is a 
spur gear B which drives a compound gear C. The front 
teeth of this compound gear engage a rack D, which is fast- 
ened to chuck EH by means of plate F and several machine 
screws and dowel-pins. The outline of rack D is made oval 
to correspond to the shape of the work, and is similarly cut 
out on the inside, as shown at Z. Regardless of the position 
of the rack, the surface of opening Z that is nearest the 
buffing wheel is always a sliding fit on sleeve G, which 
revolves with the spindle. This fit insures that the work 
cannot move away from the wheel as pressure is applied for 


Fig. 1. 


Mechanism used in buffing an Oval Roaster Pan automatically 


plane, but it will be 
understood that the 
work is buffed as it is fed vertically past the wheel. Hence 
the work moves in a straight direction except when the round 
corners of the rack move past gear EZ. With this set-up, the 
average production of each machine is about 500 escutcheon 
plates per hour. Obviously, the entire time of one man is 
required to keep a machine loaded. The plates are about 
7 1/2 inches long and 2 1/2 inches wide. The same type of 
mechanism can be employed in buffing square parts with 
rounded corners; rectangular, triangular, and other irreg- 
ular shaped parts can be handled by modifying the design. 
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Fig. 2, Buffing Escutcheon Plates on an Attachment that could be arranged for Large Square Work 
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Notes and Comment on Engineering Topics 











Mechanical engineers, especially those that have given par- 
ticular attention to power problems, are familiar with the 
term “white coal” which European engineers have intro: 
duced in referring to water power. The application of the 
tidal movement as a source of power has long interested in- 
ventors, especially since the development of electric trans- 
mission, and the utilization of the power of the waves has 
also been a matter of recent investigation. To the power 
thus available in tidal movements and in wave motions, a 
French journal has applied the term “blue coal.” 





Work has been started on the fabrication and laying of a 
steel pipe line for the water supply of Oakland, Cal., which 
will bring water to the city a distance of ninety miles through 
the mountains from the Mokelumne River. The steel pipe 
will be welded by the arc-welding process, using equipment 
supplied by the Lincoln Electric Co. of Cleveland, Ohio. 
Numerous tests preceded the adoption of this method for the 
construction of the pipe line referred to, to ascertain the 
suitability and reliability of the arc-welding process for this 
purpose. The test having proved the process satisfactory, 
work is now in progress on this pipe line. 





In an address at the summer meeting of the Society of 
Automotive Engineers, L. R. Buckendale, of the Timken- 
Detroit Axle Co., described an improvement of the worm- 
gear for use in motor coaches and passenger cars. In the 
new type the worm is underslung beneath the rear axle, 
which permits the propeller shaft to be hung low, yet gives 
a ground clearance equal to that of a corresponding bevel 
gear axle. With a low propeller shaft, the engine, frame, and 
body can be placed low, which increases safety at high 
speeds. Moreover, with the worm under the axle, the rise 
in the floor under the rear seat can be omitted, and the seat 
placed lower. As a result, more head-room is afforded under 
a low vehicle top. 





At a recent conference on wire and sheet-metal gages held 
in New York, Colonel E. C. Peck of Cleveland, Ohio, gave the 
results of some of his investigations into the number of wire 
gage systems in use. It has been ascertained that there are 
thirty systems in use to some degree in the United States. 
Four of these systems use the same sizes, under different 
names. They include sixteen American, nine English, two 
German, two French and one unidentified system. There are 
1226 sizes listed. It is evident that it is not necessary to 
have such a large range of sizes to satisfy the needs of the 
industries. In some cases, the difference between two sizes 
is less than the tolerance in diameter that the manufacturer 
of the wire has found it practicable to establish. Certainly 
the variation between different sizes ought to be greater than 
the tolerance maintained on the wire itself. 





A proposal was recently presented to the Associated Boards 
of Trade and Chambers of Commerce of Ontario to create 
in the northern part of that province a lake twice the size 
of Lake Ontario. It is proposed to build two dams across 
the Albany and Ogoki Rivers in order to turn the waters of 
these streams away from the James and Hudson Bays and 
into Lake Nipigon. This would create a lake 200 miles long 
by 90 miles wide, and submerge an area of approximately 
18,000 square miles. If carried out, the plan will permit a 
large increase in the amount of electrical energy developed 
at three centers. The capacity at Cameron Falls would be 
increased by 175,000 to 200,000 horsepower; that at Sault 





Ste. Marie, by 40,000 to 50,000 horsepower; and that at 
Niagara Falls, by about 300,000 horsepower. Altogether, the 
increase in energy would be over 500,000 horsepower. It is 
also believed that this new lake would overcome the Chicago 
diversion of water from the Great Lakes, so that in from 
twelve to fourteen years the level of the lakes would be back 
to normal. 





It is of interest to note what great savings are effected 
by modern equipment, not only in the machine shop field 
but in many other branches of industry, notably the power 
field. Attention has been called by the General Electric Co. 
to an installation of turbine-driven boiler feed pumps in 
the power plant of the Toledo, Bowling Green, and Southern 
Traction Co. of Findlay, Ohio, where two steam pumps of 
old design were replaced by a two-stage turbine-driven cen- 
trifugal pump, the total saving being equal to a return of 
nearly 29 per cent on the investment. The new unit also 
has a 50 per cent greater capacity than the pumps pre- 
viously used, but occupies only one-quarter of the floor 
space. The new machine has cost nothing for repairs so 
far, whereas the old pumps averaged $235 a year for re- 
pairs. Other savings are due to the fact that the oil con- 
sumption has been reduced from one gallon a day to one- 
half gallon a month. The achievements of modern engi- 
neering in reducing waste are the main reasons for the 
higher standard of living of recent years. 





“Tsolantite” is the name of a new product made by the 
Isolantite Co. of America, Belleville, N. J., for which extra- 
ordinary claims are made. It is stated that this material is 
harder than glass, but not brittle, having a toughness greater 
than cast iron, that it is capable of resisting incandescent 
heat followed by a plunge in cold water without damage, 
that it is practically moisture-proof, and that it can be pro- 
duced in a soft state so that it can be machined into all kinds 
of shapes and sizes with great precision, and can have 
threads cut on it, after which it can be hardened to obtain 
the extreme properties mentioned. It is unaffected by com- 
mercial acids, alkalis, and solvents, and is said to be an ex- 
ceedingly effective electrical insulator. When in its soft 
state, it is turned, drilled, milled or threaded in the same 
manner as metal. The threads are said to be even stronger 
than metal threads, and machine screws screwed into 
threaded “Isolantite’ are said to have been stripped of their 
threads before the threads in the “Isolantite” gave way. The 
material is pure white and smooth in its finished state. 





We sometimes hear government engineers criticized for 
lack of ability, judgment, and interest in their work. Such 
criticism is often unjustified. When we consider what the 
government pays for the services it requires in certain of 
its engineering branches, it is a wonder, not that the engi- 
neers employed by the government may sometimes fall short 
of expectations, but that they are as capable as they are. 
Here, for example, are the requirements placed upon a civil 
engineer receiving the munificent salary of $2400 a year. 
His principal duties consist of performing technical engi- 
neering or inspection work requiring a thorough knowledge 
of the principles of engineering, and the exercise of initiative 
and of independent judgment; taking charge of a party or 
parties, large or small, dependent upon the needs of the 
particular project or undertaking, and directing the work of 
locating, staking out, and obtaining right of way for high- 
ways, involving work in open country, in timbered country, 
or in extremely rough, mountainous districts. 
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GALVANIZED WIRE ROPE 


Galvanized wire rope is used where the rope is exposed to 
extreme weather conditions, especially for derrick guys and 
for ship’s rigging, for smokestack guys, etc. Single galvan- 
ized wire rope strands are also used for this purpose. Large 
galvanized wire ropes are used for hawsers and mooring 
lines on board ship, and for towing purposes. Galvanized 
rope is not used for general hoisting purposes or where it 
must be wound upon drums, because the zine used for the 
galvanizing wears off rapidly when running over sheaves 
and drums, and when exposed to abrasion. Galvanized ropes 
of the same diameters as regular wire ropes have about 10 
per cent less strength. Galvanized wire ropes are made in 
various constructions from six strands with seven wires 
to the strand, to six strands with thirty-seven wires to 
the strand. 


PIEZOMETER 


The piezometer is an instrument or meter used for determin- 
ing the pressure in a pipe containing water or other fluid. It 
consists simply of a vertical tube inserted into a pipe con- 
taining fluid under pressure. The fluid will then rise in the 
tube, and the vertical height to which it rises will be equal 
to the head producing the pressure at the point where the 
tube is inserted. The instrument is sometimes used for de- 
termining the location of obstructions in pipe mains. If the 
observed pressure at any one point falls below what would 
be expected under normal conditions, there is an obstruction 
between this point and the water reservoir. If the pressure 
recorded by the piezometer is higher than normal, it shows 
that the pressure at this point has been increased by an ob- 
struction beyond the point where the instrument is located. 


QUICK-BREAK LEVER SWITCHES 

A quick-break lever switch is a plain lever switch with 
each pole equipped with an auxiliary blade pivoted to the 
main blade and so arranged that the auxiliary blade will 
remain in contact in the contact clip until the main blade 
has been opened to a certain predetermined amount. Then 
the auxiliary blade is forced out of contact by an arrange- 
ment on the main blade, and quickly follows the main blade 
due to the action of a spring. The current in the circuit 
when the switch is opened under load is broken on the 
auxiliary contacts which are moving rapidly when they leave 
the contact, thus quickly rupturing the are without damage 
to the main blade. 


LATENT HEAT 


When a body changes from the solid to the liquid state or 
from the liquid to the gaseous state, a certain amount of 
heat is used to accomplish this change. This heat does not 
raise the temperature of the body and is called “latent heat.” 
When the body changes again from the gaseous to the liquid, 
or from the liquid to the solid state, this quantity of heat 
is given out by it. The “latent heat of fusion” is the heat 
supplied to a solid body at the melting point; this heat is 
absorbed by the body although its temperature remains near- 
iy stationary during the whole operation of melting. The 
“latent heat of evaporation” is the heat that must be sup- 
plied to a liquid at the boiling point to transform the liquid 
into a vapor. The latent heat is generally given in British 
thermal units per pound. When it is said that the latent 
heat of evaporation of water is 966.6, this means that it 
takes 966.6 heat units to evaporate one pound of water after 
it has been raised to the boiling point, 212 degrees F. 


MOTOR-GENERATOR SETS 


A motor-generator is defined in the American Institute of 
Electrical Engineers’ standardizing rules as a transforming 
device consisting of a motor mechanically coupled to one or 
more generators. For convenience, motor-generator sets may 
be divided into three general classes, as follows: (1) Direct 
current to direct current, including boosters, balancers, and 
dynamotors. (2) Alternating current to direct current, or 
vice versa, including light, power, and railway service, and 
flywheel equalizing sets. (3) Alternating current to alternat- 
ing current, as in the case of frequency changers. 


VALVE DIAGRAMS 


In designing a slide valve for a steam engine and the mech- 
anism that operates the valve, it is desirable to be able to 
determine readily the position of the valve relative to the 
steam ports, for any given position of the crank or piston. 
What are known as “valve diagrams” are commonly used 
for this purpose. These diagrams not only show graphically 
the relative positions of the valve and crank, but also make 
it possible to design a valve with reference to a predeter- 
mined form of indicator card. Valve diagrams also indicate 
the effects of changes in the design of the valve on the steam 
distribution. In connection with steam engine work, certain 
problems or quantities relating to the point of cut-off, lead, 
ete., are assumed, and the remaining ones are required and 
may be determined by means of the valve diagrams. For 
instance, a designer might be given the point of cut-off, point 
of release, the lead, and the maximum port opening, the 
problem being to determine the valve travel, the outside and 
inside lap, and the angle of advance. By means of a suitable 
diagram, the valve travel, lap, etc., corresponding to these 
specified quantities may be readily determined. There are 
several different forms of valve diagrams, the Zeuner and 
the Bilgram diagrams being commonly used. 


TIN AND ITS PROPERTIES 

Tin is a soft metal of white color, almost entirely devoid 
of tenacity. Its specific gravity varies according to the 
treatment; cast tin has a specific gravity of about 7.29, 
rolled tin, 7.30, and electrically deposited tin, from 7.14 
to 7.18. Tin melts at a temperature of 232 ‘degrees C. 
(450 degrees F.), and boils at a temperature of about 1600 
degrees C. (about 2900 degrees F.). Its specific heat is 
0.056, and its coefficient of linear expansion per unit 
length, per degree F., is 0.000015. Its thermal con- 
ductivity is about 15 (silver 100), and its electrical 
conductivity, about 13 (silver 100). If tin is exposed 
for any length of time to very low temperatures (— 40 
degrees F., for several hours), it becomes so brittle that 
it disintegrates into a powder. Tin is used in its pure 
state in the chemica] industries for containers, stills, ete. 
It is employed for making tin foil, for silvering mirrors, 
for wrapping food products, and for tinning cooking utensils, 
because it is proof against acid liquids. The most import- 
ant uses of tin in the industries, however, are in the vari- 
ous alloys which it forms with copper, antimony, and lead. 
Bronze is, perhaps, the most well known of these alloys, 
it: being composed of copper and tin, the copper content 
being usually from 80 to 90 per cent, while the remainder 
is tin. The greater part of tin produced is employed in the 
making of tin alloys. Tin is the only one of the more im- 
portant metals that is not produced in the United States 
to any appreciable extent. The Federated Malay States, 


Bolivia, and the Dutch East Indies produce the bulk of the 
world’s supply of tin. 
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A Simple Drafting-room System 


By E. H. BRUCE, Engineering Department, Kearney & Trecker Corporation, Milwaukee, Wis. 
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Pig. I. 


article, the writer has endeavored to eliminate, as far as 

possible, the various factors that cause delays in the shop 
and drafting-room. The aim has been to develop a simple 
effective system that will show exactly what work is to be 
done by each department and then keep every piece of work 
moving smoothly from start to finish with a minimum ex- 
penditure of time and labor. 

The success of this system in the plant of the Kearney & 
Trecker Corporation, Milwaukee, Wis., has well justified the 
care and time spent in its development. While the writer 
does not recommend changing any system that is operating 
satisfactorily, simply for the sake of installing something 
new, it is believed that any system that causes misunder- 


[: working out the drafting-room system described in this 
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Master Parts List on which Records of Pieces are kept 


standing and permits production to be needlessly interrupted 
should be discarded and replaced by a practical system as 
soon as possible. An efficient system is necessary to expedite 
the development of designs and the making of working draw- 
ings. It must eliminate confusion in filing drawings, prints, 
and other records, and insure the proper use of standards. 
In addition, it should be adaptable to any conditions that 
may arise. 


Detail Drawings 


Four sizes of drawing sheets can generally be used most 
advantageously. The smallest or A size, which is 8 1/2 by 
11 inches, can be filed and mailed with a standard size letter 
without folding. The others—11 by 17 inches (B size), 17 
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Fig. 2. Assembly Drawing, showing Spindle Construction 
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Fig. 3. Blank on which Shop Foreman records Alterations for 
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by 22 inches (C size), and 22 by 34 inches (D size) are 
multiples of the A size sheet. These sheets are printed with 
ruled spaces of sufficient size for all information pertaining 
to the part detailed on the sheet. The standard title is the 
same for all the sheets, and is shown in the view of the A 
size sheet, Fig. 2. 

By having one detail on each sheet, the confusion that 
often arises when two or more men in the shop are required 
to work from the same print on which several parts are de- 
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Fig. 4. Standard Data Sheet, showing Style of Lettering and Lines 


employed in making Detail and Assembly Drawings 


tailed is avoided. The third angle of projection is used ex- 
clusively, the meaning of which can best be understood by 
referring to elementary principles of projection as explained 
in some good text-book. 


Master Parts List 


Part numbers are given out in- numerical order, and a 
record is kept on the master parts list sheet shown in Fig. 1. 
Here are kept the important records of the pieces. At the 
left-hand side of this sheet is a space for the part number; 
then follow spaces for the size of drawing sheet, name of 
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part, kind of material, number of parts required, lot num. 
ber on which the part was first used, lot number on which 
the part was last used, number of superseded and superseq. 
ing part, and remarks. 


Record of Alterations 


Records of alterations on parts are furnished to the engi- 
neering department by the foreman in the shop on blanks 
like the one shown in Fig. 3. After the required alterations 
have been made in the tracings and checked, the alteration 
slips are filed away systematically, according to the number 
of the part changed. 

All minor changes are recorded in spaces reserved for the 
purpose in the upper right-hand corner of the detail sheet, 
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VAULT RECEIPT 


THE FOLLOWING DRAWINGS OR TRACINGS HAVE BEEN RECEIVED 
FROM VAULT CLERK BY THE UNDERSIGNED WHO HOLDS HIMSELF 
RESPONSIBLE FOR THEM UNTIL RETURNED 





NUMBER 





Fig. 5. Receipt Blank filled out by Designer or Draftsman when 


Tracings or Drawings are taken from Vault 


provided the part is not changed sufficiently to make it 
obsolete as a repair part. When the change is such that the 
part cannot be used as a repair part for machines previously 
made, it is superseded by a new part having a new part 
number. The master parts list contains the record of new 
and superseded pieces. 


Assembly Drawings 


Assembly drawings are made to as large a standard scale 
as possible, the scales employed being one-half, one-fourth, 
three-eighths, etc. The assembly sheets have part numbers 
listed for each part, as shown on the assembly sheet, Fig. 2. 
A set of bound assembly drawings is provided for each de- 
partment in the shop. 


Vault Records—Instruction Sheets 


Tracings, drawings, and lay-outs must not leave the engi- 
neering department, and each draftsman or designer is re- 
quired to fill out a vault receipt, such as is shown in Fig. 5, 
STANDARD DATA SHEET NO. 109 
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Fig. 6. Standard Data Sheet used when Parts are made in 
Various Sizes 
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Fig. 7. Special Cutter Detail Sheet which can be dimensioned to meet Requirements 


when he takes tracings, drawings, and lay-outs from the vault. 
These slips remain with the blueprint department until the 
property is returned, at which time they are either returned 
to the person to whom they have been issued or destroyed. 


Instruction sheets 
and data sheets, of 
which there are 
many, are furnished 
to each draftsman. 
All draftsmen are 
requested to follow 
the rules given on 
these sheets as close- 
ly as possible. Ex- 
amples of standard 
data sheets are 
showr in Figs. 4 
and 6. 

Tracings for special 
cutters and arbors 
are made up with 
certain dimensions 


lettered. The blank. 


spaces on prints 
made from. these 
tracings can be easi- 
ly filled in to meet 
the requirements of 
special orders. This 
method saves con- 
Siderable time, and 
Serves the same pur- 
pose as an entirely 
new tracing. An ex- 
ample of one of the 
Special cutter sheets 
is shown in Fig. 7. 


List of Parts for 
Lot Order 


A parts list is kept 
for each size and 
type of machine, 
which gives the part 
number, the size of 
the sheet on which 


the part is detailed, the name of the part, the material and 
the heat-treatment required, if any, the number of pieces 
required for each machine, and the type of the machine. 
This list is kept up to date for each lot of machines ordered. 
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Fig. 8, Parts List Sheet, which is made out for Each Machine 


A blueprint list is 
made from the parts 
list and bound. This 
list also contains the 
lot number, number 
of machines or parts 
in the lot, and the 
date. The bound list 
is filed away for use 
in filling repair or- 
ders. One of the parts 
list sheets is shown 
in Fig. 8. 


List of Stock Parts 


As a large num- 
ber of miscellaneous 
parts are purchased 
or made outside the 
plant and carried in 
stock, a stock parts 
list is made up, and 
kept with the va- 
rious lists for each 
size and type of ma- 
chine. These lists 
cover such parts as 
screws, nuts, dowels, 
washers, roller bear- 
ings, ete. Lists of 
this kind are a great 
help to the assembly 
department in order- 
ing the stock-room 
to deliver the stand- 
ard parts for all the 
machines of one lot. 
The stock parts are 
then on hand ready 
to be assembled 
before the machine 








960 


parts are received. 
The stock parts 
are grouped and 
listed as shown on 
the stock parts list 
in Fig. 12. 

All special jobs 
that require engi- 
neering work are 
given an “S” num- 
ber, and if the shop 
is to do the work, 
the job is also given 
an “R” number. The 
“S” or special num- 
ber is recorded in 
the special order 
book, together with 
a brief description 





Fig. 10, 


of the job, as will be 
seen by referring to 
Fig. 14. 


Blueprint Orders 


Orders are made 
out for all prints that 
are to be replaced in 
the shop (see Fig. 9). 
The attention of the 
pattern shop, tool de- 
partment, and plan- 
ning department is 
called to a change in 
a part by a large 
white arrow-head 
pointing to the 
change. A soft lead- 
pencil is used _ to 
draw the arrow-heads 
on the tracing, and 
as new changes are 
made and recorded, 
the older arrow-heads 
are erased. The only 
exception to this 
rule is when a new 
lot of machines has 
been ordered and the 
department issues 
orders for blueprints 
covering the job. In 
such cases, the or- 
ders for the prints 
are made out on 
blanks like the one 
shown in Fig. 15. 
These blanks are at- 
tached to the blue- 
prints, and follow 
the work through 
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Fig, 9. Blank used in ordering Blueprints 
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the various depart- 
ments. in the shop to 
the assembly depart- 
ment. 


Blueprint Records 


A record is kept of 
all blueprints placed 
in the reference blue- 
print books in the 
shop. As there are 
only six books of 
this kind for each 
size of machine, it is 
an easy matter to 
date each print and 
the record card. This 
record card is kept 
on file in the blue- 
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SHEET NO. a 
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No. 2B Horizontal Macrine 


LOT NO 











PART 
NUMBER 





Dowels 
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tt 
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Glass 


K-102 
K-112 
K-154 
K-162 
K-174 
K-179 
K-185 
K-193 


#11 
#15 
#15 
#18 
#18 


ow'e 
size 





g 
1/4 x 1-1/2 long 
1/2 x 1-1/2 long 


1/23/32 Dia. Double 
Thick 


5/16 Ball Oiler 
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| aeqo PART NO 
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3025 


3023 
3027 
3015 
3017 
3029 
3026 
3012 
3014 
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3124 
3127 
3129 
3135 
3137 


eee 


3148 
3135 
3147 
3153 
3159 


NPNUNN 


3157 
3152 


he 























Fig. 12. Stock Parts List Sheet 





print department. 
The front side of 
one of these cards is 
shown in Fig. 10. On 
the back side of this 
card is a space for 
stamping the dates 
when the prints go 
to the shop. Charge 
numbers are issued 
for each style of 
standard machines 
and attachments, and 
the draftsmen and 
designers, when work- 
ing on any of these 
jobs, record their time 
on cards like the one 
in Fig. 13, which 
have the charge 
number on them. 


Photostat Prints 


The photostat ma- 
chine is installed in 
the engineering de- 
partment, and is op- 
erated by the blue 
print departiment, 
which makes sure 
that all orders for 
photostats are filled 
out on an order 
blank like the one 
shown in Fig. 11. 
This work, the ma- 
terial, and the labor 
are charged to the 
department that or 
ders the photostat 
prints. 
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i PLANS FOR A MUSEUM OF ii ios KEARNEY & TRECKER 
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: P soak ENGINEERING DEPT. TIME CARD 
4 As mentioned in July Macurnery, the oom 
bequest of the late Henry R. Towne Clock No.______ Entree ee 
makes possible the establishment of a Name ee ee 
; Museum of Peaceful Arts in New York [| CHARGE en ., 
a City. The plans for the machine tool I | | | Ty] | | | nT 
; section of this museum are now being = |ox.| | | | | | | | 1 | | | 1 Toul 
q developed, and it is intended to have . ———— ! - : _ : 
: three different divisions in this section. af TT To ) 
The first one will contain samples of va TT r nl rT 
elements of machines and machine shop ol (LTT Tey 
accessories. In this division, there will enl [TTT TTT 
be twelve classes, as follows: Hand sat} | LTT] an ia 
tools, machine cutting tools, grinding en | | (TT {| 
and polishing devices, slide rests, pai | eaeee 
chucks and clamping devices, screws, out | ! oH - 
gears, cams, power transmission equip- = ~ Hs eee 
ment, hoists and cranes, measuring in- {"% tH ! : cn | — 
struments, and means and methods of 8 | | ry r TH r | con 
generating surfaces. al | 1 TT ry | mo 
In the second division, there will be | | a TH [ | I 


machine tools of all classes, grouped by mesa bk mH ry Ty | 
their most important types. It is in- wee ss ol EL 


tended to show the history of each type po 











from its primitive form up to the pres- 





ent development. The kind of work for Tig: 1 Gaede 3A Det ee Be 


which each type is best adapted will be signers keep Record of their Time 
indicated on Charge Accounts 








Drawing No. Description Photo Date 
No, 
$-1030 Fixture with removable Jaws for Milling Slots 1106 2/18/25 
in six each 1", 13%, 14" & 2" Disc Holders, | 1107 
R-4634, EI-840. For use on No, 2-B Plain. 1108 
Crane Co, 1109 
$-1031 Special Compression Collets for Large Cutters. 2/18/25 


R-4635, EI-840. For use on 2-B Plain. 
Crane Co., Dept. 5, D-2 Bldg., Chicago, I1l. 


$-1032 Milling Machine Fixture to hold 6 pieces, 2/20/25 
K-6 - 03 Buckets, R.4652, EI-655 Be2. 
For use on No, 3-B Plain. 

Blackmer Rotary Pump Co., Petoskey, Mich. 





S-1033 | Milling Fixture to hold 10 pieces: K-5, K-9 2/20/25 
Buckets. R.4653, EI-655 B-2. For use 
on 3-B Plain Machine, 
Blackmer Rotary Pump Co., Petoskey} Mich, 


S-1034 | Special Cutter Arbor. R.4654, EI-655 B-2, For 2/20/25 
use on 3-B Plain Machine. 
Blackmer Rotary Pump Co., Petoskey, Mich, 





S-1035 | 4 Spindle Attachment, 3 Vertical, 1 Horizontal 2/20/25 
R-4667, EI-659 Cel. For use on 3=B Plain. 
Blackmer Rotary Pump Co., Grand Rapids, Mich, 








S-1036 | Fixture to hold 3 C=-5 & C-9 Pump Pistons. Extra 1150 | 2/20/25 
Collets. R-4668, EI-659 C.I. For use 1151 
on 3-B Plain Machine, 1152 
Blackmer Rotary Pump Co., Grand Rapids, Mich, 1153 
1154 - 
| $-1037 | Indexing Fixture, R-4670 EI-837-1, For use on Liaig 2/21/25 
| #3-B Machine. 
| 


Blackmer Rotary Pump Co., Grand Rapids, Mich, 


| 4 | S-1038 | 19-1/2" Vert. Feed, 20-5/8" Vert. Movement 
. eo | For use on $4 Vert, ane 
} Kermath Mfg. Co., Detreit, Mich, 


seep Ht Ne Rats a 


$-1039 5 Spindle Dividing Head with Tail Stock & Adj 
u . 1062 2/25/25 
Support. EI-881, 881-A, 881-B, For use 1063 - 
3 on 3-B Plain Machine, 1064 
Crane Co, 1065 
: 1066 
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Fig. 14. Record Sheet of Special Order Book 
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Suggestions that might help in the 
development and realization of these 
plans are invited. Any information as 
to old tools or shops throughout the 
country, particularly hand tools and 
primitive shop:equipment, old pictures, 
original drawings, and descriptions or 
photographs that will help in reproduc- 
ing the old shops, will be of great assis- 
tance. Authentic accounts of the shop 
practices will help greatly in reproduc- 
ing the atmosphere. Of equal or even 
greater value than the suggestions out- 
lined will be the contribution of orig- 
inals or information regarding available 
originals that could form a part of this 
collection, which promises to be unique 
in the world. Any one who can help in 
connection with any of the three divi- 
sions outlined is requested to communi- 
cate with the Museum of Peaceful Arts, 
29 W. 39th St., New York City. 


* * * 


According to Commerce Reports, the 
imports of machinery into Chile are 
showing constant growth. In 1924, the 
last year for which complete detail fig- 
ures are available, the imports of ma- 
chinery of all kinds were valued at 


The third division will show old shops with tools typical $17,300,000, of which the United States furnished $7,550,000 
of the periods chosen. All the details—the kind of product worth, Germany about $3,600,000 worth, and Great Britain 
worked upon, the lighting, the work-benches, shafting, etc— somewhat over $4,000,000 worth. The United States sent 
will be characteristic of each period. It is proposed to have machine tools to Chile in that year to a value of about 
a room for each of the following years: 1776, 1800, 1820, 1840, $210,000, of which lathes represented $47,000, and pneumatic 
1860, 1880, 1900, and 1920. portable tools $50,000. The value of small tools exported was 


about $17,000. The imports of mining 
and quarrying machinery amounted to 
slightly over $1,000,000. 


ff TAT. TAG CO 


Form a1§. 7-25-10M 





CSREES Ee tuoueerarsiener arene onan ania 
I ari ecrttntiinin accnaennnin maaan 
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a icrcieieescicintsssssnscchaiiciaisiecipisal 
NO. TO START______ TOTAL FINISHED... 


0 STOCK ___._.__ READY FOR... ___._..... 





DEPT. NO. | NO. SPOILED NO. DEFECTIVE NO. FINISHED 
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COUNT PIECES WHEN STARTING JOB anes yee aT 
ONCE TO YOUR FOREMAN IF NUMBER I$ NOT CORRECT. 
REPORT TO FOREMAN IF ANY ARE erenLED OR DE- 

ag om 

FOREMAN REPORT TO STOREKEEPER NUMBER OF 
PIECES SPOILED OR DEFECTIVE. 

WORKMEN WILL BE HELD RESPONSIBLE FOR THE CARE 

OF THIS TAG AND KEEPING tT WITH THE WORK... 


PART NO... sos sstnienssie aaeteasesicasiascehtindesiat 
ORDER NO... ._.. sc easetrisiiicenssiataitt 


esas ferrcencan cacti 
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Fig. 15. Blueprint Order for New Work 
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THE VALUE OF TRAINING 


The advantage that the skilled worker has over the un- 
skilled worker is well illustrated by the figures on wages in 
the industries, collected by the National Industrial Confer- 
ence Board. Recent figures compiled by this board show that 
in the iron and steel industry, for example, the average hour- 
ly wage for unskilled labor is about 50 cents, while the aver- 
age wage for skilled labor is over 70 cents. In the automo- 
bile industry, the comparison between skilled and unskilled 
labor is 51 and 72 cents, respectively, and in the foundry 
field, 51 and 68 cents. In other words, by obtaining the re- 
quired training and becoming a skilled worker, a young man 
practically assures himself of an income 40 per cent greater 
than he can expect if engaged in an unskilled occupation. 

RV: 


. = & 


A TESTING LABORATORY FOR TOOLS 


A testing laboratory for small tools conducted on a national 
basis is urgently needed. The Bureau of Standards can un- 
dertake some of this work, but hardly on a scale large enough 
for the needs of the industries. We have, for example, no 
definite and reliable data on what kind of steel is the best 
for tools such as broaches, threading taps, drills, drawing 
dies, etc. High-speed steel, low-tungsten steel, and carbon 
steel are all used for tools, but no definite information is 
available as to when one kind of steel is better than the 
other. Some buyers specify high-speed steel when the tool 
manufacturer believes that carbon steel would give better 
results. Some tool manufacturers hold that low-tungsten 
steel is better than either high-speed steel or carbon steel 
for many purposes; but there is no uniformity of opinion, 
and only actual tests undertaken by a national laboratory, 
independent of both the maker of the tools and the user, 
could be expected to furnish to the industry this definite in- 
formation. 

It is possible that great sums are wasted annually by using 
high-speed steel for purposes for which carbon steel would 
be equally efficient. On the other hand, it is likely that the 
use of carbon steel still persists in instances where high- 
speed steel is the only proper material to use. The possibil- 
ities of low-tungsten steel have only begun to be appreciated. 
The metal-working industries produce billions of dollars 
worth of equipment annually. Would it not be worth while 
for these industries to tax themselves, each in their place, a 
very small percentage of their annual output, with a view to 
creating a testing laboratory that could give them definite 
information on points of this kind, and save all of them from 
the continued waste due to lack of knowledge on essential 
points? OBSERVER 

a ~ = 


KEEPING SALESMEN WAITING 


Firms buying shop equipment expect the greatest efficiency 
on the part of the machines and tools bought. Efficiency is 
expected in the shop operations, and waste of time in the 
shop is considered an evidence of inefficient management. In 
efforts to prevent waste and establish efficiency in all indus- 
trial relations, the waste of time in the lobbies of manufac- 
turing concerns, where salesmen sometimes have to wait for 
hours to see a purchasing agent or buying engineer, has, 
however, been overlooked. It is extremely gratifying to note 


that some firms have recognized this condition, and it is to 
be hoped that the examples set by them will be followed by 
others. 


If a man cannot be seen right away or within a com- 


= eee 
—<$$— 


paratively few minutes, he should be told how long he jg 
likely to have to wait, so that he might be able to use his 
time to better advantage than waiting in an office lobby for 
an indefinite appointment. 

The following announcement, seen in the reception room 
of the Baldwin Chain & Mfg. Co., Worcester, Mass., and 
signed by William A. Rockenfield, general manager, proclaims 
a policy well worth following. The announcement reads as 
follows: 

“To All Salesmen and Advertising Solicitors—You Are 
Welcome. We have salesmen of our own, and we hope they 
will be received courteously by the concern you represent, 
and given reasonable hearing. We expect to receive you in 
the same fashion. Our purchasing agent is a trusted and 
responsible part of the organization. He is in intimate touch 
with our requirements, and part of his job is interviewing 
you. He is anxious to find products and means that will al- 
low us to manufacture a better product more cheaply. He is 
in a position to discriminate whether or not it is policy for 
you to see other department heads on all items. Ask him. 
His name is A. W. Warren.” 

A similar announcement was seen by the writer some time 
ago at the plant of the Reynolds Machine Co., Massillon, Ohio, 
and is also well worth quoting. This announcement reads as 
follows: 

“Welcome Salesmen: The manager of this business was for 
several years a traveling man. If you are obliged to wait 
more than ten minutes, ask our telephone operator to con- 
nect you with the manager’s office.” 

O. F. Binford, general manager of the Reynolds Machine 
Co., in referring to this sign, mentioned that men who have 
never had any experience on the road themselves invariably 
reflect it in their treatment of callers. It is often possible to 
pick out those men who have had outside work and those 
whose work has been mainly confined to their own office, by 
simply noting the manner in which they deal with a travel- 


ing salesman. JoHN METCALF 
* * * 


COST OF REPAIR PARTS 


The comments on advertising page 2 of May MAcHINERY— 
which are very much to the point—prompt the writer to 
express some additional opinions on this subject. In doing 
so, he has taken the liberty to quote largely from a bulletin 
by Ernest F. DuBrul, general manager of the National Ma- 
chine Tool Builders’ Association, in which it is pointed out 
that there are numerous items of unavoidable expense in- 
volved in the booking of every order, regardless of the value 
of the order. Every order received is booked at approx: 
imately the same cost for accounting, but there are some 
expense items connected with the entering of repair orders 
that do not appear in the entering of an order for a regular 
product. The repair order must be carefully supervised by 
a competent person in the seller’s office. It involves looking 
up old records, and if the order is for a part made from 4 
casting, it may involve looking up patterns, getting them 
over to the foundry, following the work through the foundry, 
and of course the patterns themselves involve expense—fire 
risk, storage, insurance, etc. 

The costs of producing a repair part are always very large, 
compared with producing the same part in standard produc: 
tion. A single item has to be followed through the shop, and 
tool set-ups for a regular product may have to be torn down 
in order to accelerate the repair part work. Then, after the 
work on the repair part is done, the tools have to be set up 
again for the regular job. The cost of supervision is always 
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yery great when a single piece is put through the shop. If 
one were to list all the skilled and semi-skilled operators 
employed in the production of a single small repair order, 
the list would be surprising. 

After the piece is made, the cost of billing and shipping 
is practically the same on a small repair part as it is on a 


large order. This cost is out of proportion to the apparent 
size of the piece. Investigations made in other industries 
as to the cost of merely entering and shipping an order show 
that the combined expense hardly ever amounts to less than 
$2.50 per order. If, then, the order itself is billed at less 
than this amount, the customer actually receives all of this 
service at a total loss of the cost of producing the piece, and 
at some loss for entering the order. 

When, therefore, a customer makes a complaint that the 
price of a repair part seems to be unreasonable, it would 
take very little consideration on his part to see that perhaps 
he has paid an unreasonably low price for the repair, rather 
than an unreasonably high one. Eek. F: 


* * * 


OWNERSHIP RIGHTS IN ENGINEERING 
SERVICE 


There appear to be some very vague conceptions in regard 
to the ownership rights in engineering service. In many in- 
stances, buyers of shop equipment involving engineering ser- 
vice seem to overlook the fact altogether that unless the ser- 
vice itself has been specifically bought and paid for, like con- 
sulting engineering service, it is not ethical to make use of 
it in placing business with a competitor of the manufacturer 
who has rendered the engineering service in the first place. 

For example, a manufacturer of tooling equipment fre- 
quently solves a production problem for one of his customers, 
and furnishes drawings indicating how increased production 
and satisfactory results may be obtained. In some cases, 
these drawings are used by the buyer to obtain bids from 
a number of competing concerns. It is evident that the con- 
cerns who did not have to render the engineering service, 
but simply were required to do the mechanical work of build- 
ing the device, could bid lower than the originator and de- 
signer of the device. Under such circumstances, the engi- 
neering department of the designer has simply been used to 
enable a competitor, who may have no adequate engineering 
department, to obtain an order. 

In some cases, the first order may be placed with the manu- 
facturer who designed the equipment, and subsequent orders 
placed with competitors, using the first manufacturer’s blue- 
Prints. Unless the engineering work has been specifically 
paid for in full in connection with the first order, this is not 
an ethical procedure. 

No manufacturer has a right to send out blueprints ob- 
tained from another manufacturer, and ask for bids on them, 
unless the designing work has been fully paid for as con- 
sulting engineering service. The writer hopes that the ethics 
of the mechanical engineering field in this respect may be 
raised through the action of various trade associations and 
engineering societies. Farr PLay 


* * * 


WHAT CONSTITUTES “OVERHEAD”? 


The expression “overhead” is frequently used in articles 
relating to cost of production. The meaning of the term is 
Perfectly clear to the executive and the accountant, but it is 
hot always clear to the shop man. It is important that the 
shop man should have a good idea of what constitutes over- 
head, in order that he may understand the relation between 
wages and the price of the product sold by the concern em- 
Ploying him. 

Many shop men, unfamiliar with all the different items of 
expense incident to conducting a business, have an idea that 
Profits must be exorbitant when they learn that their wages, 
for example, are only 40 per cent of the selling price of the 
Product. They forget the cost of the materials and the items 
that are grouped together as overhead. 
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It may therefore be of interest to record the different main 
items of cost that enter into the selling price in addition to 
wages. Any man who reads the list below will appreciate 
that wages are not the whole item of expense, but, on the 
contrary, often a comparatively small part of the expenses 
of a firm. 

In addition to the wages paid to the employes who are di- 
rectly engaged on production work, there are the salaries 
that must be paid to the officials who manage the concern, 
and the salaries and wages of employes in the office, draft- 
ing-room, stock-room, shipping room, and other departments 
that are not engaged in production. Then there is the cost 
of materials—castings of all kinds, forgings, steel bars, tub- 
ing, and parts that are bought ready made, like bolts, nuts, 
rivets, and taper pins. Then come the materials that are not 
used in the finished product, but are used in the production. 
Among these are oil, grease, waste, wiping rags, small tools, 
belting, oxygen and acetylene for welding, packing lumber, 
and office supplies. Finally come the costs generally grouped 
together as overhead—interest on the investment in machin- 
ery and buildings; interest on borrowed money needed to 
conduct the business; depreciation on shop equipment; re- 
pairs to machinery and equipment; cost of heat, light, and 
electric current for power; freight and express charges; 
telegrams and telephone service; postage; cost of printing 
catalogues and advertising; cost of maintaining a selling 
organization, including salesmen’s salaries, traveling ex- 
penses, and rent for showrooms; cost of showing product at 
exhibitions and membership dues in trade associations; mu- 
nicipal, county, state, and federal taxes; fire insurance; and 
workmen’s compensation insurance. 

If there is anything left after all the bills for the things 
mentioned have been paid, that which is left is profit. Some- 
times there is something left and sometimes there is not. If 
there is nothing left for a period of years, the firm ultimately 
goes out of business. EDWARD JUDSON 

* * = 


BUYING ON THE BASIS OF PRICE 
INSTEAD OF QUALITY 


Editorials and other articles have appeared from time to 
time in MAcHINERY calling attention to the fact that many 
buyers permit price to influence them to the extent of neglect- 
ing quality when buying tools and machine shop equipment. 
The writer has found this to be especially true in the case 
of large corporations having headquarters in one locality and 
branch factories distributed throughout the country. The 
mechanical department of a branch factory may request a 
certain make or type of machine, because the production 
executive knows that this particular machine will give the 
best service for his needs. 

The purchasing department, located perhaps a thousand 
miles or more away from the factory, after having examined 
the requisition, will ask for bids from a number of makers 
of similar machines, and finding that one is much cheaper 
than the others, will buy the cheaper one, not understanding 
that, for the purpose for which it must be used, it may be 
entirely unsuitable. The machine may be too light for the 
work in hand, it may not have the required speeds and feeds, 
it may not have the power, and it may be lacking in certain 
operating features that are provided in the machine re- 
quested; yet, the general trade designation of the two ma- 
chines may be the same, and to the purchasing department 
there is no difference between the two. The result is that a 
machine may be bought that is not wanted by the shop that 
has made the request after having carefully studied its needs. 

The machine tool builder may have been in touch with the 
mechanical department of the branch factory and helped the 
executive there to decide upon the type of machine required 
for his peculiar needs, and may thereby have added to his 
selling costs; and yet, all this effort and service goes for 
naught and is merely an added item of expense, because the 
men who are to use the machine are not given an oppor- 
tunity to have a deciding voice in buying it. 

MANUFACTURER 
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DRILLING HOLES IN RE- 
VOLVING WORK 


In machining the brake-drums for the rear 
wheels of the automobile trucks built by the 
White Motor Co., Cleveland, Ohio, produc- 
tion rates have been substantially increased 
by drilling the bolt holes in the same ma- 
chine as that in which the boring, reaming, 
and facing cuts are taken. This method has 
eliminated one operation. A unique feature 
of the drilling operation is that both the 
work and the drills revolve. The part is 
finished in two operations on semi-automatic 
machines equipped with the tooling illus- 
trated in Figs. 1 and 3. The bolt holes are 
indicated at a in Fig. 2, which shows one 
model of the brake-drum. Other models have 
five and six holes instead of twelve. 








oer; 








The machine used for the first operation 
is equipped with the tooling shown in Fig. 1. 
The first step consists of rough-boring hole b, 
Fig. 2, with tools mounted in head A, Fig. 1, held in 
the turret. In the second step, tools on slide B rough-face 
seat c, Fig. 2, and chamfer corner d. To accomplish this, 
slide B, Fig. 1, is fed transversely by feeding the cross-slide 
in such a way that bar C in 


Fig. 1, First Operation on the Brake-drum in which Twelve Holes are drilled while the 


Work is revolving 


For the second operation on the brake-drum, the turret is 
provided with only two sets of tools, as illustrated in Fig. 3. 
Both sets are identical, with the exception that the tools in 
one head are adjusted for taking roughing cuts on the sur- 

faces machined, while the 





the front toolpost pushes 
against slide B. The third 
step consists of finish-facing 
seat c, Fig. 2, by means of 
tools held in a slide on the 
fourth side of the turret, this 
slide being fed transversely ae 
in the same manner as ” 
slide B. 

Hole b is next reamed by a 
reamer held in the fifth side 14 
of the turret, after which the : 
turret is indexed once more 
to bring the multiple-spindle 
drill head D, Fig. 1, in line 
with the work. A pilot on 
the head enters the machine 
spindle to steady the head 
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tools in the other head are 
arranged for taking finishing 
cuts on the same _ surfaces. 
Two pilots accurately guide 
the tools of each head while 
the cuts are being taken, 
pilot F entering a bushing in 
the adapter, and pilot G, a 
bushing in an_ overhead 
bracket mounted on the head- 
stock. As either head ad- 
vances, tool H bores the in- 
ternal surface e, Fig. 2, of 
the rim, at the same time 
that a tool in holder J, Fig. 3, 
turns the outer rim surface jf, 
Fig. 2. The finishing head is 
also equipped with tools for 
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during the operation, and the 
head is driven in unison with 
the work by a dog on part E 
which contacts with a lug on the spindle nose. Gears in the 
drill head cause the drills to revolve on their own axes at 
the desired speed. The forward ring of the drill head con- 
tains bushings for the drills, and it is pushed back against 
the action of coil springs as the turret continues to advance 
after this ring has come in contact with the work. 


Fig. 2. 


Brake-drum machined by the Use of the Equipment 
illustrated in Figs. 1 and 3 


beveling the outer and inner 
corners of the rim. Edge g 
of the rim is faced by means 
of a tool mounted on the front of the cross-slide. 

The first operation is performed in approximately one-half 
the time required for the second operation, and so two ma- 
chines are used for the second operation in order to equalize 
the production. All three of these machines are tended by 
one operator. 

* * * 











VALUE OF A MACHINE 


The value of a machine used for producing 
things that are sold in the consumer market 
cannot be measured by the cost of produc: 
ing the machine, because its value depends 
not so much upon what it costs to make, as 
upon the savings effected by its use in the 
shop of a manufacturer. Based on this con 
sideration, the prices of most machines used 
for making goods for the market are eX 
tremely low, and the builders of such ma 
chines seldom receive a fair compensation 
for the ingenuity, courage, and enterprise 
that have made possible the present designs 
of machines used in manufacturing. The 
largest returns generally go, not to those 
who design and build the machines used in 
the manufacture of what are known as “col: 








Fig. 3. 





Tooling Equipment provided for the Second Operation on the Brake-drum 


sumer goods,” but to those who produce for, 
and sell to, the ultimate consumer. 
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Electric Control Equipment for Large 
Boring Mill 


By W. E. ROSS, Canadian General Electric Co., Ltd., Peterboro, Canada 

















N considering the means for controlling a machine driven 

by a group of electric motors, it is obvious that the use 

of “general-purpose” starting equipment, wherever appli- 
cable, is advantageous from many points of view. One of the 
most important advantages is the ease with which the start- 
ing units of each motor can be assembled at any convenient 
location to form a complete control station of néat appear- 
ance and compact dimensions. 

The equipment shown in Fig. 2, which was installed about 
a year ago at the Peterboro plant of the Canadian General 
Electric Co., Ltd., for controlling the large boring mill shown 
in Fig. 1, is a good example of a unit-constructed control 
station. The boring mill illustrated is said to be one of the 
largest machines of this kind in the world. The large capa- 
city of the machine is indicated by the following specifica- 
tions: Actual swing, 36 feet 2 inches; swing with housings 
moved back nine inches, 40 feet; height under tools, 12 feet; 
table diameter, 28 feet; and carrying capacity of table, 125 
tons. The weight of the table complete with the table gear 
and spindle is 110 tons. The weight of the cross-rail with 
the saddles and boring-bars is 80 tons, and the weight of 
each of the main housings, 26 tons. 





The main driving motor develops 75 horsepower, and has 
a speed range of from 300 to 900 revolutions per minute. It 
is compound-wound, and operates on 230 volts direct current. 
The 30-horsepower cross-rail hoist motor, the housing trav- 
erse motors, the two 11l-horsepower quick-traverse motors, 
the 1/2-horsepower oil-pump motor, and the four 1/2-horse- 
power cross-rail clamp motors are all operated on alternating 
current of 550 volts, 60 cycles. 

The large enclosing case shown at the rear of the equip- 
ment in Fig. 2 is a non-reversing magnetic control panel for 
the main driving motor. Directly over this panel is a motor- 
operated field rheostat for the same motor, while on the pipe 
framework at the front are arranged the various control 
devices for the alternating-current motors, as well as the 
direct-current and alternating-current circuit breakers. Mag- 
netic starting switches are used for the pump motor, quick- 
traverse motors, and for the primary of the cross-rail hoist 
motor. For the housing traverse motor, an enclosed mag- 
netic reversing switch is provided, and a special switch of 
this type is used for each of the four cross-rail clamp motors. 
This special switch was designed by the engineers of the 
General Electric Co. at Schenectady, N. Y., and includes a 

















Fig. 1. 





Large Capacity Boring Mill equipped with Electric Motor Drive 





































Fig. 2, Electric Control Equipment of Boring Mill shown in Fig. 1 


novel and interesting application of a definite time-delay 
device, which makes it possible to trip off the rail-clamp 
motors at the end of the travel in either direction without 
using limit switches. 

The rail clamp mechanism is so arranged that the jaw 
clutch on the motor shaft has an angular idle movement of 
120 degrees, and the worm driven from the clutch has an 
idle linear movement of 1/4 inch between its flanges. As the 
worm is of 3 pitch, this corresponds to an angular movement 
of 270 degrees. The total idle movement of the motor shaft 
is, therefore, 390 degrees, which provides for a hammer blow 
to the clamp when the motor has rotated this distance and 
commences to operate the clamp. This arrangement permits 
the clamp to be driven up tight with full motor torque, and 
yet leaves the motor free to permit loosening the clamps in 
the reverse direction. 

The setting of the relay was predetermined by the engi- 
neers at Schenectady, and it is interesting to note that the 
setting calculated by them was found to be exactly correct 
under operating conditions. The operation of the clamp 
mechanism with the relay setting changed in either direction 
was found to give unsatisfactory results. 

Reference to Fig. 1 will show how the control switches 
used during actual machining operations are positioned. 
Push-button switches for “start,” “stop,” “fast,” and “slow” 
operation of the main motor are mounted at the foot of each 
standard and on each saddle convenient to the operator’s 
platform. Master switches for the quick-traverse motors are 
mounted at each end of the cross-rail and connected by 
shipper rods to splined shafts on which are mounted hand- 
levers that travel with the saddles. 

The push-buttons for controlling the rail clamp motors and 
the housing traverse motor are mounted on the control 
board, as these motors are used only in setting up the ma- 
chine. The cross-rail hoist is controlled by a drum switch 
with a magnetic starting switch in the primary, the complete 
control equipment for this unit being located at the control 
board. The lowering and raising of the cross-rail is of in- 
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frequent occurrence, and this fact determined the use of 
drum control and the location of the apparatus at the contro] 
board. 

Forced lubrication is supplied to the table track and spin- 
dle and all main bearings of the mill by a small oil-pump 
driven by a 1/2-horsepower motor. To insure the Starting 
of the oil-pump ahead of the main motor, the enclosed mag- 
netic switch for the oil-pump is so connected that it closes 
immediately upon the closing of the alternating-current 
breaker, and one pole of the magnetic switch is used as an 
interlock for the control circuit of the main motor. The 
main motor, therefore, cannot be started until the oil pump 
switch has closed and under-voltage protection on the alter. 
nating-current circuit is available for the main direct-cur. 
rent motor. 

K * * 


DIMENSIONING SMALL TURNED WORK 
By HENRY SIMON 


A method of disposing of dimensions that the writer hag 
found advantageous in the case of production drawings for 
small turned work, such as screw products, is shown in the 
accompanying illustration. It consists in separating the di- 
mensions for internal and external work, and keeping each 
kind to one side of the center line, and always to the same 
side. In the example shown, it will be noted that all internal 
dimensions are at the left. In some cases, this may cause 
a concentration of dimensions on one side, but with a little 
practice, crowding can be avoided in most instances. On the 
other hand, the method has the following distinct advan- 
tages: 

1. It is a systematic procedure tending toward uniformity 
of presentation. 

2. It makes checking of the drawing easier, and prevents 
confusion where external and internal dimensions are close 
together, as where there is only a small difference between 
inside and outside diameters and where shoulders inside and 
outside are nearly in the same longitudinal position. 

3. It makes it easier for an operator to find a given di- 
mension and is a help in systematic checking of the product. 

A part with more than the usual number of outside dimen- 
sions was intentionally chosen as an example. It will be 
seen that, while in one or two places dimension lines run 
through figures, which might have been avoided by mixing 
the dimensions, the drawing is very clear and there is no 
crowding. And it is a relief to the operator of a battery of 
busy automatics to know, for instance, that when he has gone 
down the left side, he has gone over everything that might 
refer to the internal dimensions of that particular product. 
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Drawing with Internal and External Dimensions on Opposite Sides of 
Center Line 
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SPECIAL WHEEL SHAPES FOR POLISHING 


order to obtain the best results in polishing practice, 
<yecial wheel shapes are often required, and built-up wheels 

used when needed. The wood polishing wheel shown at 
the left in Fig. 1 illustrates how wheels of this type may be 
built up. This wheel has a cast-iron hub extending through 
it. with a loose flange on the opposite side, the loose flange 
and the flange on the hub being held together by counter- 
sunk-head screws, as shown. 

The two solid wheels shown at the right in Fig. 1 are types 
used for polishing skillets and frying pans: These wheels 
are made from canvas disks. Wheels of this type would be 
from 7 to 7 1/2 inches in diameter. When in use, the gen- 
eral practice is to revolve the work in an opposite direction 
to that of the wheel, both the work and wheel being driven 
separately. 

In the upper left-hand Fig. 2, is shown the 
cushion construction of a compress canvas wheel of the over- 
hanging cup type. The wheel itself is 24 inches in diam- 
and has a 4-inch width of face, being designed to ac- 
that may be polished on the side of the 
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SWEDISH IRON AND STEEL INDUSTRIES 

According to an article in Engineering, reviewing the 
Swedish iron and steel industry, in the late Middle Ages and 
up till the end of the eighteenth century, Sweden was the 


principal iron manufacturing and exporting country in 
Europe. This leading position was due to the country’s 
wealth in pure iron ore, timber, and water power. The suc- 


cessful introduction of coal and coke into iron-smelting oper- 
ations, immediately challenged Sweden’s suprem- 
acy, and important metallurgical industries gradually arose 
in those countries in which mineral fuel and 
posits occurred side by side. 

At one time Sweden was responsible for about 40 per 
of the world’s output of iron; this figure has gradually 
dwindled until it is now just under 1 per cent. Having 
her preeminent position as regards the quantity of her iron 
and steel exports, Sweden concentrated on the production of 
very pure materials, and, at the present time, her charcoal 
irons and high-grade carbon steels are among the purest com- 
mercial products obtainable. 

Sweden’s exports of iron and steel amounted in 
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Fig. 1. Sectional Views of Special Designs of Wood and Solid Canvas Fig. 2. Special Ring Polishing Wheel Designs, and a Special Built-up 


Polishing Wheels 


wheel but that has some part that extends into the cup. A 
steel band A is employed to reinforce the cushion; this wheel 
being entirely special in its construction. 

The cup-wheel construction shown in the view below has 
a compress leather cushion. The particular wheel illustrated 
is 24 inches in diameter, has a face width of 8 inches, and a 
depth of cushion of 2 1/2 inches. The use of this wheel is 
similar to that shown above. The special reinforcing ring 
for this design of wheel is assembled to the leather cushion 
by means of a 3/16-inch split steel ring B which fits into a 
sroove in the cushion. Ring B is fastened to the reinforcing 
ring by screws, as shown. Wheels of this kind are held in 
an expanding chuck when used, and are commonly used to 
replace solid ring grinding wheels in flexible grinding oper- 
ations. 

The sectional type of wheel shown at the right in Fig. 2 
is made of compress canvas. The wheel illustrated is 20 
inches in diameter, has a 6 1/2-inch width of face, and a 
2-inch deep cushion. It is representative of the type of wheel 
used for polishing work with special surface designs, such as 
is found in stove trimmings. 


* * * 


What is said to be the largest piece of electrical machin- 
ery of its kind ever designed is a frequency changer which 
has been ordered by the Philadelphia Electric Co. from the 
Westinghouse Electric & Mfg. Co. This machine, when com- 
pleted, will weigh more than 600 tons. It will occupy a space 
55 feet long, and will be 22 feet high. At a 100 per cent 
Power factor, the motor section of the unit will develop 
60,000 horsepower. Twenty-five railroad cars will be required 
to carry the parts from the factory to the power plant. 


Sectional Compress Wheel of Wide Face 


nearly 500,000 tons. Contrary to what might have been ex- 
pected, the European War dealt a severe blow to the Swedish 
metallurgical industry: the export trade became very un- 
certain and, for a time, ceased altogether. Those countries 
that had relied, to a large extent, on Sweden for the supply 
of high-grade steels, had to develop their own resources. It 
was freely predicted that the country had lost her foreign 
markets completely, and would never be able to regain them 
when normal conditions were re-established. Subsequent 
events, however, have shown this to be only partly true: 
and, according to figures published in a recent issue of 
Teknisk Tidskrift. Swedish exports of iron and steel, which 
had dropped to 141,000 tons in 1921, have steadily increased 
in each succeeding year and reached a total of 243,000 tons 
in 1924. While there is a fairly constant demand for the 
soft Lancashire and Walloon irons, and the various grades 
of carbon tool steel, the branch of the Swedish steel industry 
that has shown the greatest development in recent years is 
that devoted to the materials for ball bearings. The great 
progress made by the Swedish ball bearing industry is in a 
great measure due to the high quality of Swedish steels. 


* ob 


A series of booklets on the British Empire markets is be- 
ing published by the Dorland Agency, Ltd., Dorland House, 
14 Regent St., London, S.W., England. The first two pam- 
phlets in the deal with Australia and Canada, re- 
spectively. The complete series will consist of eight pam- 
phlets, each one dealing with one important market of the 
British Empire, giving statistical information of value in 
the study of that market. The price is $1 for the complete 
series. 


series 
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The Problem of Maintaining Production 


By J. SETON GRAY, Industrial Engineer, A. O. Smith Corporation, Milwaukee, Wis. 











admitted. Many executives talk a great deal about safety 

first, and the best possible product that can be made, but 
the prime reason for being in business is to earn dividends. 
So long as goods that will meet specifications are produced 
at a price that will meet competition, the firm remains in 
business. What are the prime factors that the management 
must control if quality and price are to be able always to 
present a distinct answer to competition? It is the purpose 
of this article briefly to dwell on these factors. It makes no 
difference whether the product is steel, automobiles, or ho- 
siery, all production problems are practically the same. 


[oa real object of a factory’s existence must be honestly 


Providing the Materials for Production 


Material must be on hand to work with in order to pro- 
duce and the production department must see that every 
department is furnished with the necessary raw material, 
or semi-finished product, so that there 


behind, steps can be taken to bring them in line right away. 
Building a locomotive is a tremendous job, involving the fin- 
ishing and assembling of thousands of pieces. If, for any 
reason, one piece is overlooked, it means that the completed 
locomotive will stand around waiting, taking up valuable 
floor space, and waste the interest on the money invested in 
it, when, if the production had been synchronized through- 
out the factory, the completed locomotive would have been 
delivered, the money placed to the credit of the company, 
and the space been available for other work. 

Failure to meet delivery dates can generally be traced to 
the lack of proper planning on the part of the planning de- 
partment or the departmental foreman. There is no job so 
disliked by a salesman as being compelled to notify custom- 
ers that the delivery date cannot be met. It puts him ina 
bad light, and when he tries to get business again, his 
promises of delivery are discounted. A great deal of busi- 

ness is placed with the firm that can 








will be no delay due to waiting for 
materials. All machines should also 
be producing, if the best results are 
to be obtained. Materials and the 
necessary information in the form of 
specifications or drawings must reach 
their destination at the proper time, 
if the schedules are to be main- 
tained. 

Material must never be sidetracked 
or allowed to get out of the production 
line. The man in charge of handling 
or moving material should be able to 
tell at a glance when certain material 
should be moved and where it: should 
go. He must be on the best terms with 
all the foremen and with the produc- 
tion department, as all the depart- 
ments depend on him for a steady flow 
of material. If he falls behind in de- 
liveries then all other departments 
fall behind also. In a large factory, 
this handling of material assumes 
tremendous proportions, and the man 
in charge of this work is actually op- 


pieces. 


If the product of a factory is to be 
completed in time for scheduled de- 
liveries, all work must be planned 
from the time that the material is 
ordered, so that if any department 
falls behind, steps can be taken to 
bring it in line immediately. 
ing a locomotive or an automobile, 
for example, involves the finishing 
and assembling of thousands of 
If, for any reason, one piece 
is behind the schedule, the machines 
cannot be completed.or delivered on 
time, floor space is wasted in storing 
materials, the interest on the money 
invested in the partially completed 
equipment is lost, and the efficiency 
of the entire plant is reduced. Fail- 
ure to meet delivery dates can gen- 
erally be traced to lack of proper 
planning and scheduling of the prog- 
ress of the work through the plant. 


promise the best delivery. When these 
delivery dates are not met, due to fail- 
ure of the factory organization in 
proper scheduling, the effect is far- 
reaching and may determine, at a 
later date, who will get business that 
is badly needed in order to keep the 
factory running to capacity. 

When a schedule has once been de- 
termined, no alterations should be per- 
mitted, as there is nothing that upsets 
an organization more than being held 
up while changes are being made, 
especially if the shop happens to be 
working on piece-work. The total pro- 
duction is bound to be affected by 
changes, because as the job gets under 
way, the rate of effort gradually in- 
creases, due to familiarity with the 
job. If anything happens to upset this, 
you can expect it to show in decreased 
production. 

Where a great many operations are 
performed in many different depart- 
ments, it is advisable to arrange the 


Build- 








erating a miniature’ transportation 
system. The best man that can be obtained is none too good 
for this job. 


Methods of Moving Materials 


The ideal means of obtaining production is to have the 
raw material come in at one end of a line operation, and 
leave the line at the other end as a finished product. Where 
there are many operations to be performed, several small 
lines can be made to feed a main line, and the operations so 
synchronized that the various pieces will reach the proper 
destination when required. If these lines can be operated 
as conveyors, a standard of production is set, depending on 


the speed of the conveyor. However, conveyors are expensive ° 


to maintain and keep in continuous operation. They require 
considerable power to run, and all product is not adapted to 
this method of operation. Gravity chutes, which move the 
product from one operation to another without any handling, 
provide a cheap, effective way to maintain production speed 
and eliminate handling charges. 


Scheduling and Planning the Work 


In order to get the product through a factory on time, all 
work should be scheduled, so that if any department falls 


work so that the production of the va- 
rious departments is synchronized. There is nothing to be 
gained by having one department produce twice as fast as 
another, when they are both feeding the same assembling 
department. The ability of this latter department to absorb 
the product of other departments depends on the help and 
equipment available. The last operation performed controls 
the factory production, and no department should be allowed 
to get out of step with other departments, unless it is 
planned that it should be shut down while the others 
catch ° up. 


Cooperation between Production Department and Foremen 


In order to maintain a successful production schedule, 
there must be cooperation between the production depart: 
ment and the departmental foremen. The foremen must 
report progress from time to time, and notify the production 
department immediately, if there is a hold-up, so that the 
necessary steps may be taken to clear obstructions and de- 
vise some means whereby the schedule may be maintained. 
This is especially true in the furnishing of tools, which is 
generally the reason why many schedules fail. 

Centralizing the responsibility for all production in the 
production department gives a direct control of the output, 
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as the personnel of the production department acts as the 
“eg between” of the different departments. It often happens 
that one foreman feels he does not want to take what he 
thinks are orders from another foreman, but if these orders 
came direct from the production department, there is no 
logical reason why action should not be taken, as all instruc- 
tions regarding production emanate from the same source. 


Keeping Tools and Equipment in Good Condition 


In order to meet production requirements, tools and equip- 
ment must be kept in shape at all times. It is not sufficient 
to have a repair gang on hand that will take-care of break- 
downs; they should also be responsible for preventing break- 
downs and should carry sufficient spare parts so that when 
breakdowns do occur, the equipment will be out of commis- 
sion a minimum length of time. 

Failure to meet delivery dates is more often due to tools 
not being ready than to any other cause. It takes time to 
manufacture tools, and if the tool-room is not given a suffi- 
cient length of time to prepare these tools, it cannot be ex- 
pected that the schedule will be maintained. When tools are 
not forthcoming, departmental foremen who are looking for 
them will start their work without these tools, which in- 
ereases the cost of production and generally means closer 
supervision on the part of the inspection department, as 
hand operations cannot be depended on in the same way as 
work that is performed by tools. 
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scrapped must be replaced. Just as soon as the inspection 
department scraps anything, the production department must 
be notified, so that replacements can be made immediately. 

The unit cost of any product decreases as the quantity of 
production goes up; but over-speeding, especially by men on 
piece-work, must be watched closely, as in such cases quality 
is often forgotten in thinking about quantity. The ‘workers 
should be given to understand that all work rejected must 
be replaced; only work that will pass inspection will be 
paid for. 

The running time of equipment should be watched closely, 
and idle machinery and equipment reported to the produc- 
tion department. In one factory where there was a great 
deal of small lathe work, one department was so overcrowded 
that it was impossible for it to meet the schedule without 
working a great deal of over-time. This condition had been 
going on for several weeks before it was discovered that an- 
other department had idle lathes that could do the work. 
Transferring some of the work from one department to the 
other enabled both departments to keep busy, and the sched- 
ule was maintained without the use of over-time. 

It should be possible to obtain the necessary production 
during the regular day’s run, and not make a habit of work- 
ing long hours. A man can stand the strain of extra hours 
for a limited time, but after that his productive effort de- 
creases. Should it be found necessary to work longer hours 

in order to maintain the production 








The Responsibility of the Foreman 
for Production 

As a general rule, production fore- 
men feel that the inspection depart- 
ment is responsible for all inspection, 
and that when a set-up or run has 
been passed by the inspector, they do 
not need to pay any further attention 
to it. A foreman is responsible for all 
product that passes through his de- 
partment, regardless of whether it has 
been OK'd by the inspector or not, and 
on long runs especially, he or one of 
his representatives should check up 
from time to time to see that all specifi- 
cations are being complied with. There 
is too much buck-passing and blaming 
the inspectors for work that falls below 
specifications, when it is really the de- 
partmental foreman who is responsible. 


sembling room. 


Putting New Ideas into Production 


work in a different way from that 


When a great many operations are 
performed in different departments, 
it is necessary to see that the work 
in all the departments is synchro- 
nized so that they all produce at an 
equal rate. There is nothing to be 
gained by having one department 
produce twice as fast as another, if 
they are both feeding the same as- 
The ability of the 
assembling department to absorb the 
products of other departments de- 
pends on the help and equipment 
available, and it is the capacity of 
the assembling department that 
should control factory production; 
no department should be allowed 
to get out of step with it. 
ordination of different departments 
is usually much more difficult than 

The average man does not relish the problem of managing each 
changes, and does not like to have to i™dividual department as a_ unit. 


schedule, it is best to put on a double 
shift, even when this may call for a 
night shift on one or two operations 
only. Over-time can be excused for a 
short time, but over a long period it 
becomes quite costly. It costs more 
per hour in wages, the effort per hour 
is reduced, and the possibility of ac- 
cidents greatly increased. 


Effect of Wages on Production 


Good results cannot be expected un- 
less the men receive equitable com- 
pensation for their labor. A man gen- 
erally gets what he pays for, and he 
cannot expect good workmen to work 
for a low rate of pay. Generally the 
firm that is paying best attracts the 
Th best workmen, as it is understood that 
— greater effort must. be put forth in 
order to earn greater compensation. 
It is only within late years that it has 
become understood that greater pay 
means greater production, as the men 
know that there are many men besides 








in which he has been in the habit of 
working, unless he fully realizes and appreciates the advan- 
tages of the new method. New schemes for getting out pro- 
duction are generally in the hands of experts or engineers, 
and these men must show rare judgment if they expect to 
receive cooperation from the men in the shop. 

Many high-class foremen object to outsiders working in 
and around their department, feeling that their presence 
interferes with production. When new ideas are suggested, 
they want these ideas to pass through their hands, so that 
they can take the necessary steps to put them into practice. 
The use of one-sided specialists in a factory is commendable, 
but good judgment must be shown if the best results are to 
be obtained. The average foreman feels he knows more 
about his job than anybody else, and within certain limits 
this is correct; he resents as an intrusion the presence of a 
Specialist who, he believes, knows very little about his job. 


Watching out for Excessive Spoilage, Scrap and Waste 


In the operation of any factory, there is necessarily a cer- 
tain amount of wastage and spoilage. Wastage is material 
that is unavoidably destroyed in the process of manufactur- 
ig, but steps must be taken to keep this wastage down to 
@ minimum. Scrap must be watched closely, and the pieces 


themselves who are on the lookout for 
the better paid jobs. 


Selecting the Right Man for the Job 


The workman must be suited to the work he is asked to 
perform if the best results are to be obtained. On a certain 
job, where it was necessary to wheel a great deal of con- 
crete, it was noticed that the tall men spilled a part of the 
load before reaching its destination, due to the angle at 
which they had to hold the wheelbarrow when walking. 
When shorter men were put on the job, practically no con- 
crete was spilled during the wheeling process. This is of 
importance in all lines of work. If a man is too short for 
the bench on which he is working, give him a platform to 
stand on, or a lower bench; in any case, if the best results 
are sought, the workman must feel at ease. There will also 
be a decrease in efficiency if work is done on machines not 
adapted for the purpose. 

A man will do more and better work in a factory where 
the surroundings are congenial. If efforts are made to care 
for the machinery and equipment, if the aisles and passage- 
ways are kept clean, if an attempt is made to acquaint him 
with his surroundings when he starts working, he will feel 
contented and work to better advantage. 











SEDIMENT AND WATER IN FUEL OIL 


By C. C. HERMANN 


When tuel oil is purchased in tank cars, some specification 
should be made regarding the sediment and 
water content. Oil containing an excessive amount of sedi- 
ment and water causes no end of trouble in the factory; 
burners, screens, and pipes become clogged up, and pump 
elements are needlessly worn out. Production also lags, as 
a result of poor burner action. Water in the oil causes the 
burners to sputter and the flame to become extremely vibra- 
tory. In some instances, the water even causes the flame to 
be extinguished. Under such conditions, the stock will not 
be heated uniformly and the operator’s attention is de- 
manded by the burner, to the exclusion of the productive 
work. 

Sand is nearly as troublesome as water. It fills up the 
screens, and shuts off the flow of oil to the burner. Unless 
the screen is very good, the sand finds its way into the 
burner, clogging up the pert and wearing out the valve. In 
order to clean the ordinary valve, it must be removed from 
the furnace, and this causes a further loss of time and often 
requires the assistance of a plumber. 

It is obvious that specifying the maximum amount of sand 
and water permissible in the fuel oil is a sound business 
policy. The problem of determining whether or not oil meets 
the specifications in this respect is, therefore, of considerable 
importance. In fact, it is the only means of insuring against 
a shut-down, which invariably follows the receipt of an “off” 
car that sometimes finds its way to the consumer. 


permissible 


Settling of Sand and Water 


Sand and water will settle to the bottom of the tank if the 
car is allowed to stand still for a short time. When in transit, 
the sand and water become mixed with the oil, and for this 
reason, the car should be allowed to stand on the company’s 
siding for a short time before unloading. As two days are 
allowed in which to unload a car without being subject to 
demurrage, and since unloading requires only a few hours, 
this practice may be employed. Of course, there are times 
when a car is received just in time to prevent a shut-down, 
and in such a case as that, it cannot be allowed to stand on 
the siding. 

It is advisable, whenever possible, to determine whether 
or not the oil contains dirt and water before it is unloaded. 
If this is not done, it is difficult to make a fair price adjust- 
ment. A tank car that is not up to requirements should be 
left on the siding, whenever possible, until some satisfactory 
adjustment has been agreed upon. 


Testing Oil for Sediment 


In order to obtain a proper adjustment, it is necessary to 
determine the amount of sediment or water in the oil. To 
detect sediment, a cup is attached to a long pole and dipped 
into the bottom of the tank. The cupful of material is then 
examined for sand and gritty substances. If the specifica- 
tions read (as they should) “Only a trace of sand, clay, or 
dirt permissible,” and a whole cupful is brought up, it is 
obvious that the shipment does not meet the specification, 
and the seller should be notified immediately. 


Method of Detecting Water 


In order to determine whether or not the oil contains 
water in excess of, say, 2 per cent, the oil in a tank car 
should be sampled immediately upon its arrival. This is 


done by taking a cupful of the fluid from as deep down in 
the tank as possible. A tablespoonful of this sample is held 
above a Bunsen burner until it reaches the boiling tempera- 
ture of water. If it boils, that is, if the liquid becomes vis- 
ibly agitated, this is a sure indication that the oil contains 
considerable water. Oil will expand when heated, but does 
not boil. Water in the oil, however, causes a boiling action 
to take place. 

Another method of testing oil for water is to allow the 
tank car to remain on the siding long enough to permit any 
water it may contain to settle to the bottom of the tank. 


MACHINERY 





August, 1926 


What is known as a “water detector” is then attached io 4 
metal strip, and dropped to the bottom of the car. The water 
detector is simply a piece of sensitized paper that changes 
its color when immersed in water, but retains its original] 
color when oil only is present. After removing the detector. 
the exact depth of the water at the bottom of the car can be 
determined, and the volume calculated. This information 
should be wired at once to the oil company, and the reply 
should be received before the car is unloaded. 

It is obvious that the excess sand, clay, dirt, and water 
should be deducted from the total content of the car. The 
remainder thus obtained represents the amount of oil to be 
paid for. When the oil company accepts the test as eon- 
clusive, and the car is to be unloaded, the next problem js 
to prevent any of the undesirable elements from being car- 
ried into the storage tank. {[t is also necessary to determine 
the amount of objectionable matter, in order to calculate the 
net amount of oil to be paid for. 

The sand may be separated from the oil by placing fine- 
mesh strainers in the unloading pipe line. The unloading is 
somewhat delayed by this procedure, but this precaution is 
well worth the extra time required. The strainer must be 
cleaned occasionally, and this requires the closing of the car 
valve, unless an automatic self-cleaning strainer is employed 
The sand and sediment should be placed in barrels 
weighed after the car has been unloaded. 


and 


Removing Water from Oil 


After the water has settled to the bottom of the tank, a 
valve located at the lowest point in the tank may be opened 
allowing the water to run out on the ground. When this 
procedure is followed, the detector method of measuring the 
amount of water in the tank is depended upon in making 
adjustments. A more accurate method, however, is to allow 
the water to run into barrels. The amount of water in the 
barrels can be easily measured, and this serves as a check 
on the amount shown by the water detector method. The 
change from water to oil can easily be determined by the 
difference or change in the color of the stream flowing from 
the tank. Of course, there will be a slight loss of oil or else 
some of the water will be retained in the oil when the con- 
nection is made to the storage tank. 


Disposition of Sediment 


The question often arises as to what should be done with 
the sand and water obtained from the tank car. Obviously 
there is a small amount of oil in the sediment. The water 
may as well be dumped out at once, as the amount of oil 
contained in it is practically negligible. The writer has 
poured the waste oil and sediment over coal and sawdust 
that was to be burned in the boiler room. The sand and dirt 
works down through the grate with the ash, and some heat 
is obtained from the oil. The objection to this practice is 
that the oil thus burned forms a heavy soot over the heating 
surface of the boiler, which must be removed in order to 
maintain efficient operation. 


* * * 


AUTOMOBILE EXPORTS 


A truly remarkable achievement of American industry in 
1925 is the increase of nearly 60 per cent over 1924 in the 
number of automobiles exported, raising the automobile to 
a rank in our export trade surpassed only by cotton and 
mineral oils. Every indication is that this remarkable ad- 
vance will continue, largely because of the general improve 
ment of world economic conditions, the lowered prices of our 
automobiles, the inability of most European producers to 
satisfy demand, and the exploitation of hitherto undeveloped 
markets, stimulated in several important instances by the 
Department of Commerce. Outstanding examples of increased 
purchases of American automobiles in 1925 over 1924 are: 
Belgium, 36 per cent; Denmark, 700 per cent; Norway, 30 
per cent; Brazil, 154 per cent; and the United Kingdom, 
260 per cent.—Julius Klein. director of the Bureau of For- 
eign and Domestic Commerce. 
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Tooling Production Milling Machines 


Description of Work-holding Fixtures and Cutters Designed to Give High Output 





Rates with Standard Machines 


. 























HE mere purchase 
[' a machine tool 

for use in the 
quantity production of 
some part seldom solves 
the problems of the op- 
eration for which the 
machine is intended. 
Work - holding fixtures 
and jigs must usually 
be developed in addi- 
tion, and the design 
and size of cutters de- 
termined. Most machine 
tool builders have made 
it a part of their busi- 
ness to plan methods of 

















table: feed is 5.1 inches 
per minute, and _ the 
average time per piece 
is 0.37 minute. One of 
the features of this 
equipment is that six 
different sizes of work 
can be accommodated 
merely by changing the 
locating blocks = seen 
at A. 

Set-up for Milling Air 

Compressor Cylinders 

Top, bottom, and side 
flanges of a _ cast-iron 
air compressor cylinder 
are milled by means of 








performing operations 
and build the work-hold- 
ing devices required, as 
a service to their customers. In the following will be de- 
scribed a number of milling machine set-ups developed by 
the engineering service department of the Cincinnati Milling 
Machine Co., Cincinnati, Ohio. 


Fixture with Simple Swivel Clamps 


In Fig. 1 is shown the tooling equipment provided on a 
duplex automatic milling machine for milling two sides of 
small steel forgings. A fixture holding four pieces, two in a 
row, is mounted on each end of an indexing base. The work 
pieces are laid on blocks A, and secured in place by swivel- 
ing clamps B to exert a pressure on the top of the pieces. 
Each of the clamps is locked in position by means of a 
spring-actuated pin in the end opposite to that which exerts 
the clamping pressure. This pin engages a groove in the 
sloping surface of a small block attached to the fixture. 

While four pieces in one fixture are being fed past the 
cutters, four more pieces can be reloaded in the other fixture. 
The fixture base indexes automatically at each return of the 
work from the cutters, after which the table again advances 
to carry the rough work past the cutters. About 1/16 inch 
of stock is removed from the two surfaces milled. Two eut- 
ter gangs are used, 


Fig. 1. Automatic Milling Machine equipped for milling Two Sides of Small Forgings 


the equipment shown 
in Fig. 2. Approximate- 
ly 1/8 inch of stock is 
removed from each of the three flanges. For this operation, 
the left-hand side of the machine is equipped with a special 
head containing a vertical cutter-spindle, in addition to the 
regular horizontal spindle. The cutter of the vertical spin- 
dle mills the small flange on one side of the cylinder, while 
the face milling cutters held in the regular spindles mill the 
top and bottom flanges of the casting. 

One casting may be held in each of the two fixtures 
mounted on the standard indexing base, which permits re- 
loading the work in the fixture that happens to be in the 
outer position while the operation is being performed on the 
other casting. The two inserted-blade face milling cutters 
are 8 1/2 and 7 1/2 inches in diameter, respectively, and the 
shell end-mill is 3 inches in diameter. The table feed is 5.1 
inches per minute, and the production averages one casting 
every 1.7 minutes. 


Fixture Having a Cam-operated Clamp 


The tooling equipment shown in Fig. 6 is used for straddle- 
milling the large end of small drop-forgings. Two of the 
parts are shown on the table to the right of the work-holding 

99 


fixture. About 3/32 inch of stock is removed from each side 
of the parts. The 





each of which con- 
sists of two side 
mills and one spiral 
mill. In order to 
eliminate the neces- 
sity of grinding both 
spiral mills to the 
Same diameter, which 
would be required if 
they were mounted 
on a single arbor, 
each cutter gang is 
mounted on a _ sep- 
arate stub arbor. 
This permits an in- 
dependent vertical 
adjustment to take 
care of variations in 
the diameters of the 
Spiral mills. The side 








fixture holds two 
pieces abreast in the 
horizontal position. 
Each is set on a flat 
fixed support, locat- 
ed under the portion 
to be milled and is 
lined up by a spring- 
supported vee under 
the round shank. 
The end pressure is 
taken by a fixed 
support behind the 
shank. A _ hinged 
clamp A is operated 
by lever B to hold 
the work in place. 
The work is_ fed 
straight into the 
gang of four side- 








mills are 5 1/2 inches 
In diameter. The 


mills, which are 
4 3/4 inches in di- 


Fig. 2. Machine equipped with Two Horizontal and One Vertical Cutter-spindle for 
milling Air Compressor Cylinders 
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ameter, a large sup- 
ply of cutting lubri- 


cant being used in 
the operation. The 
average time. per 


piece is 0.23 minute. 
It will be observed 
that all four cutters 


are mounted on one 
arbor, which is 


driven from the left- 
hand end and mere- 
ly supported at the 
right-hand end. 
Milling Storage 
Battery Pole Pieces 
rig. 3 the 
equipment provided 
on an automatic 
milling machine for 
milling storage bat- 


shows 





to facilitate remoy- 
ing or replacing the 
gang of cutters. The 
side - milling cutters 
are 6 inches in diam- 
eter, and the special 
angle cutters, 4 
inches in diameter. 
A feed of 1 5/8 
inches per minute is 


used in this opera- 


tion, and the time 
per piece is 0.243 
minute. 


The machine shown 
in Fig. 7 is employed 
for milling the sides 








of crankshaft bear- 


ings and an_. oil- 
slinger groove in a 





combined automobile 





tery pole pieces, four 
at a time. The parts 
are made of mild steel and are straddle-milled on the large 
end, as may be seen at A. A small angular groove (not 
discernible in the illustration) is milled in the same end of 
each part. It is necessary to produce a particularly good 
finish on the flat surfaces in order that good electrical con- 
tact may be obtained when the parts are placed in service. 
Four pieces are held abreast in each of the two fixtures, and 


Fig. 3. 


Tooling Equipment used in straddle-milling Four Storage Battery Pole Pieces 


cylinder and crank- 
case casting. The 
casting is seated on a finished valve side pad, with the fin- 
ished bottom extending forward. Two dowel-pins in an 
angle-plate at the front of the fixture locate the casting side- 
ways. Strips under the valve side pad serve mainly to sup- 
port the casting near the top of the cylinder block, and a 
pair of rails facilitate sliding the work to and from the 
angle-plate. At the right-hand end of the fixture may be 
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Fig. 4. Fixture provided with Eight Equalizing Clamps operated by 


Four Screws for holding Sixteen Pieces 

are located by seating the turned surfaces in V-blocks. Cam- 
operated clamps of the same design as that used in the ex- 
ample just described, are employed in this case for clamping 
two pieces at a time. The V-blocks are removable to provide 
for milling different shaped pieces, and there is an adjust- 
ment on the cam clamps to take care of different diameters 
of work. The operation is 


Fig. 5. Another Equalizing Clamp Type of Fixture in which Twenty 


Pieces are tightened or loosened by turning One Screw 
seen two cam-operated clamps, which are used to secure the 
work firmly in place. 

The cutter-arbor of this machine is supported at the outer 
end in a special cap-type fixed-height tailstock, and in addi- 
tion, a central support is provided. The latter is bolted to a 
bridge which extends over the table from the head to the 

tailstock. The cutter-arbor is 





performed by feeding the 
work pieces directly into the 
cutters. 

The main cutters are of the 
side-mill type, with angular 
teeth, while the angular 
groove in the work is milled 
by a smaller angle cutter 
mounted between each pair 
of side milling cutters. To 
avoid any possibility of the 
cutters chattering due to the 
arbor springing under the 
cut, a central arbor support 
is added. This support is of 
the cap type, that is, the bear- 
ing is split in such a way that 








of a special type having a cyl- 
indrical pilot end in place of 
the ordinary taper shank. 
The end location of the arbor 
is effected by clamping the 
arbor driving flange directly 
against the end of the spindle 
nose. This permits the cutter 
gang to be set on an arbor 
using the driving flange as a 
primary location point, and 
eliminates the need for lat- 
eral adjustment of the head- 
stock when cutter-arbors are 
changed. The regular over: 
arm of the machine is omit- 
ted, because it interferes with 








the support can be conve- 


niently swung out of the way Fig. 6. 





Fixture provided with a Quick-operated Cam Clamp 


the work. Six side-milling 
cutters, 6 inches in diameter, 
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are used for this 
operation, 1/8 inch 
of stock being re- 
moved from the dif- 
ferent surfaces at a 
table feed of 2.65 
inches per minute. 
The time per piece 
is 1.57 minutes. 


Equalizing-jaw Type 
of Fixtures 

Small pieces of 
alloy steel, 1 3/8 
inches long by 1/2 
inch wide by 7/16 
inch high, are milled 
on top to a radius of 
3/4 inch by means 
of the equipment il- 
lustrated in Fig. 4. 








Power is derived 
from a 9 1/2-inch 
Westinghouse air 
pump A. The piston- 
rod of this pump is 
connected by link B, 
bell-crank C, and 
link D, with rocking 
lever FE, which is 
pivoted at F. As this 
rocking lever moves 
up and down, it im- 
parts a vertical 
movement to the 
internal sections of 
the expansion joints. 
Two of these joints 
G are ground at the 
same time. Oil is 
used to give the 
packing rings a 











About 1/16 ineh 


thickness of stock is Fig. 7. Milling the Sides of Crankshaft Bearings and an Oil-slinger Groove in a Combined 


smooth finish, but an 
abrasive is not re- 


Cylinder Block and Crankcase Casting 


removed. The special 

vise fixture shown on the table of the machine holds sixteen 
pieces at one time, in two rows of eight each. The work 
pieces are supported on a fixed plate, and clamped sidewise 
against a fixed jaw. The hinged clamps on the opposite sides 
of the fixture are equalized, only four screws being operated 
to tighten or loosen the clamps. Each clamp holds two 
pieces. The cutters are 3 1/2 inches in diameter, and the 
feed of the work is 0.100 inch per revolution of the cutters. 
The time per piece averages 0.15 minute. A large amount 
of cutting lubricant is supplied during the operation. 

In the operation illustrated in Fig. 5, small alloy steel 
pieces, 1 5/8 inches wide by 1/2 inch thick, are milled on top 
to an inverted vee. One of the pieces is shown on the table 
near the left-hand edge of the fixture. Twenty pieces are 
held in one row in the special fixture, being stacked face to 
face and clamped by merely tightening one screw. This 
screw engages a tapped hole in a swivel clamp at the left- 
hand end of the fixture, and contacts with a long rod that 
extends through the base of the fixture to actuate a similar 
swivel clamp at the right-hand end. A stationary block ex- 
tends across the fixture near the middle, and the pieces of 
work are gripped between this block and the swiveling 
clamps at the two ends. Two V-supports beneath the work 
and a fixed side plate serve to locate the pieces. About 1/16 
inch of stock is removed in the operation by two 4-inch cut- 
ters. The feed is 0.071 inch per cutter revolution, and the 
production time is 0.105 minute per piece. 


* * * 


GRINDING STEAM PIPE EXPANSION 
JOINTS 


By E. A. MURRAY, Shop Superintendent, 
The Chesapeake & Ohio Railway Co. 

Steam pipe expansion joints are used on all engines of the 
Mallet type, and the joint grinding device shown in the illus- 
tration doubtless will be appreciated by those interested in 
the repair of locomotives of 


quired. This machine 
was designed by J. Lewis, gang foreman. It will grind two 
expansion joints in thirty minutes. 

Some idea of the size of this joint grinding machine may 
be obtained from the following general dimensions. The base 
is formed of a 15-inch channel, 8 feet long. The length of 
link B (center-to-center distance between holes) is 23 3/8 
inches. The long and short arms of bellerank C measure 
15 3/4 and 11 1/4 inches, respectively. Fulcrum H is 24 1/4 
inches high, and fulcrum J 38 3/4 inches high, measuring 
to the top hole. The center-to-center distance between the 
expansion joints is 21 inches. Lever EZ is provided with an 
extension for hand operation, which is often convenient in 
entering the packing ring and placing the joint into position 
for grinding. 


MACHINERY IMPORTS OF INDIA 


According to information obtained by the Department of 
Commerce from Consul William L. Jenkins of Calcutta, In- 
dia, the total value of machinery imported into British India 
in 1925 was nearly $54,000,000, as compared with somewhat 
over $46,000,000 in 1924. Of the imports in 1925, by far the 
largest part—$43,750,000 worth—came from the United King- 
dom. Second in importance were the imports from the 
United States, valued at $4,846,000, as compared with $4,705,- 
000 in 1924. Germany ranked third with imports intp India 
valued at $2,665,000. It is worthy of note, however, that this 
volume was almost double the volume in 1924. Of the Brit- 
ish India imports, $1,489,000 represented machine tools in 
1925, as compared with $1,301,000 in 1924. The largest group 
of machinery imports was textile machinery, which was im- 
ported to a value of nearly $13,000,000. 


x * *” 
The toll of industrial accidents still runs very high in spite 


of the great efforts that are being made to reduce avoidable 
accidents. The Pennsylvania 





this type. In some instances, 
these expansion joints are 
packed with fibrous packing, 
but this packing is not dur- 
able enough to withstand 
high steam pressures; conse- 
quently, metal packing rings 
are being applied at the 
Huntington Shops of the 
Chesapeake & Ohio Railway 
Co. These metallic rings are 
sround to obtain a good bear- 
ing in the expansion joint 


F 








Départment of Labor and In- 
dustry has made public a re- 
port for the past year, show- 
ing that accidents in the in- 
dustries during the year have 
caused the loss of 97 legs, 73 
arms, 190 hands, and 538 eyes 
in Pennsylvania alone. Re- 
ports of this kind emphasize 
the great need of taking every 
possible precaution in all in- 
dustrial undertakings. If the 
employer provides the proper 








Sleeve, by means of an air- 
Operated device. 





safeguards, the worker should 
cooperate by using them. 


Air-operated Device for grinding Metallic Packing Rings of Steam 
Pipe Expansion Joints 
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REPAIRING ALUMINUM ALLOY CASTINGS 
BY SOLDERING 


By E. DARWELL 


The article entitled ‘‘Repairing Aluminum Alloy Castings 
by Soldering,” which appeared on page 485 of February 
MACHINERY, shows that fractured and defective aluminum 
castings have been successfully repaired by soldering—a 
method that only a few years ago was considered by many 
mechanics and engineers to be impracticable. With the in- 
creased use of aluminum and aluminum alloy castings, there 
has developed a greater need for making repairs on fractured 
and porous castings by the soldering method. 


Requirements for Oxy-acetylene Welding 


Although the oxy-acetylene process is generally satisfac- 
tory in making permanent repairs on aluminum alloy cast- 
ings, experience has shown that there are many cases in 
which it is not permissible to heat the parts to the high tem- 
perature required for this process, namely, 6300 degrees F., 
because of the attendant distortion. As the composition of 
aluminum alloys is extremely variable, it is difficult to obtain 
a truly homogeneous weld. To insure obtaining a perfectly 
sound weld, it is necessary for the welding material to be of 
exactly the same composition as the casting to be welded. 

Unfortunately, many welders use pure aluminum as the 
filling in material—a practice not to be recommended, be- 
cause if an alloy containing, say, 10 to 15 per cent of zinc is 
being welded, its 
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copper.” Aluminum and aluminum alloys are not soldered 
that way. A higher degree of heat is required to solder alu. 
minum and aluminum castings than can be conveyed by 
means of the ordinary soldering bit. For ordinary tinsmiths’ 
soldering operations, a temperature of not more than 400 to 
450 degrees F. is required, but for soldering aluminum or 
its alloys, a temperature of from 550 to 650 degrees F. jg 
needed. 


Tinning Parts to be Soldered 


As success in repairing aluminum alloy castings by solder- 
ing depends mainly on the thoroughness with which the 
parts to be joined are tinned, considerable attention should 
be given to this process. Failure to make the solder adhere 
readily to aluminum or aluminum alloy castings may be due 
to two causes, namely, poor quality of the aluminum alloy 
or a carburized metal surface. A carburized surface is in- 
variably caused by a partly luminous and smoky flame from 
the gas torch or the kerosene blow-torch. In either case, the 
surface of the casting must be cleaned before attempting to 
retin the metal, as a clean surface is an important factor in 
making a successful joint. 

All parts to be soldered must be carefully supported in 
order to prevent any movement while the joint is being 
made. There are many aluminum solders on the market 
that give good results on aluminum alloy castings, when 
they are not subjected to excessive vibration, such as found 
in automobile service or when they are not exposed to severe 

atmospheric —condi- 





melting point will 
be approximately 100 
degrees F. lower 
than that of the alu- 
minum, the result 
being increased dit- 
ficulty in making the 








tions. Soldered joints 
that are subjected to 
adverse atmospheric 
influences should be 
protected by suitable 
paint or varnish. A 
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weld and a lack of 
soundness in the 
welded joint. Moreover, the casting will be almost certain 
to fail if the metal is too soft along the line of the weld. 

In soldering aluminum alloy castings, the composition of 
the casting need not trouble the operator if he has a good 
solder and efficient equipment. Any skilled workman can 
make a successful repair by soldering, if instructions are 
carefully followed. The necessary equipment, in addition to 
the ordinary bench tools, consists of an atmospheric gas 
torch and tubing, or a kerosene blow-torch, files, scrapers, 
jigs, clamps, ete. Care must be taken during the manipula- 
tion of the gas torch not to employ too great a heat; other- 
wise, a useless or inferior joint will result, and the casting 
may be spoiled. 


Advantages of Soldering 


Some of the advantages gained by soldering may be sum- 
marized as follows: The cost for repairs is less; preheating 
is unnecessary; no flux is required; and there is practically 
no distortion or warpage of the work. In making welds, the 
flux required to make the joint often has a detrimental effect 
on the metal. On no account should zinc chloride be used 
in fluxes for soldering aluminum alloys, as a certain amount 
of the zinc is reduced from the flux and becomes alloyed with 
the metal. The time saved in soldering is also an important 
factor, especially for such work as closing small holes and 
cracks in castings. In many instances, repairs on such work 
can be made without dismantling the assembled parts, which 
would be necessary if repairs were made by welding. 

Before proceeding further, the writer desires to state that 
he is wholeheartedly in agreement with the following state- 
ments that appeared in the article referred to in February 
MACHINERY: “In many cases, failures in soldering aluminum 
alloy castings can be traced to incorrect regulation of the 
heat used in making the joint. It is a mistake to think of 
soldering aluminum as being the same process as that which 
the ordinary tinsmith uses in soldering tin and copper with 
a hot copper bit and a solder that will flow and follow the 





good aluminum paint 
will often afford a 
permanent protection 
to a soldered joint and give a bright finish as well. 

Aluminum solders consist chiefly of an alloy containing 
several metals in varying proportions Te inetals used are 
tin, zinc, aluminum, cadmium and pho .phor-tin. Some recent- 
ly patented aluminum soldering processes employ twin sol- 
ders—one solder for tinning and to make the joint, and the 
other to serve as a protecting cover for the joint. The sec- 
ond solder, when applied after making the joint with the first 
solder, produces a joint that is impervious to atmospheric 
conditions and electrolytic action. 

The alloy solder used for tinning and making the joint 
should have a high mechanical strength, be easy to work, 
and be free from phosphorus. Unfortunately, an alloy that 
meets these requirements will not resist the effect of moisture 
or boiling water, largely on account of the electro-positive 
nature of the aluminum and the metals that must be em- 
ployed to form the alloy. The second or protective coating 
alloy has a lower melting point than the first, and while it 
alloys freely with the solder employed to make the joint, it 
has a higher resistance to electro-chemical action and to the 
effect of moisture, boiling water, and even steam. 


Unusual Chip turned from Heat-treated Chrome-vanadium Steel Bar 


* * * 


AN UNUSUAL CHIP 


A section of a steel chip of unusual formation is shown in 
the accompanying illustration. The cause of this peculiar 
shape is not definitely known, but it is assumed that the 
changes in curvature are due to a variation in the hardness 
of the bar from which the chip was turned, one side being 
harder than the other. This chip was turned from a piece 
of heat-treated chrome-vanadium steel in the shop of J. E. 
Poorman, 1825 Bristol St., Philadelphia, Pa. The bar orig- 
inally was about 1 1/2 inches in diameter, and the chip was 
from a second cut. Possibly, in heat-treating the steel. one 


side of the bar, due to uneven cooling, was left somewhat 
harder than the other side, thus causing a uniform variation 
in curvature throughout the length of the chip. 
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MILLING FIXTURE WITH SPECIAL 
LOCATING STOP 


The irregular shaped hole B, in the part shown by the dot- 
and-dash lines in the accompanying illustration, is machined 
by broaching in a previous operation, and it is from this hole 
that the part must be located for milling the V-shaped slot 
at A. The outer end of the work must also be properly lo- 
cated. 

On account of the small size of the hole B and the distance 
from the hole to the locating stop D. which bears on the 
rough surface of the part, it is necessary that the stop be of 
the sensitive adjustable type. It must be designed to permit 
the operator to secure it in place, when properly adjusted to 
support the work, without forcing the piece to exert pressure 
on the locating plug which fits the broached hole at B. If 
the stop D is allowed to exert much pressure on the work, it 
may throw the outer end of the work 1/16 inch or more out 
of alignment... By. means of the adjustable stop, any play or 
looseness of the wor. ,on the locating plug can be eliminated. 

The work is held in place by a clamp C. The screw D is 
adjusted with the fingers until it is in contact with the work. 
The knurled portion of screw D is turned to a small diam- 
eter, in order to prevent the operator from exerting too much 
pressure on the work. After making this adjustment, screw 
E is tightened against the work so that it is held securely in 
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place, following which clamp C is tightened down to hold 
the work in position. The check-screw F is also tightened 
to prevent screw D from becoming loose. The spring pin 
support G is then released and allowed to come in contact 
with the work, where it is clamped in place by tightening 
the screw H, after which the milling operation is performed 
with a V-cutter in the usual manner, with the base of the 
fixture J clamped to the milling machine table. H. M. 


JIG FOR DRILLING HOLES AT AN ANGLE 


In designing jigs for use in drilling holes that are neither 
parallel nor perpendicular to the locating surfaces, the mak- 
ing of the jig may be simplified by the use of a construction 
or locating hole. The work shown at W in Fig. 1 is a ring 


in which a hole is to be drilled in the periphery at an angle 


a with one of the faces. 

The ring is located on a plug P in the customary manner. 
The locating hole H. in a vertical line with the drill bushing, 
is of great assistance in obtaining the proper location of the 
work and the bushing. In laying out the jig, the hole H is 
drawn at the intersection of the center lines of the drill bush- 
ing and plug P, and dimension C is scaled off. In order to 
find the dimension X, let 

A = radius of ring W;: and 
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Fixture used in milling V-slot in Small Part 
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B= 


distance from the center of the hole to be drilled to 

the locating face. 
We then have, 

C=Atanaand X =C—B 

In Fig. 2 is shown a jig similar to that in Fig. 1 with the 
exception that the construction hole H cannot be drilled in 
line with the drill bushing. In such a case, the hole is drilled 
an arbitrary distance from the locating face K of the jig, 
and the horizontal dimension X is computed. 

Using the same notation for A and B as in the previous 
calculations, we have, 

C=Atana;D=B—C;E=F+D;and X= Ecosa 

If the construction is such that point Y falls to the right 
of line MN, the computation is the same except for the value 
of D, which, instead of being B—C is equal to C—B. 

To make these computations clearer, we will take a con- 
crete example. 

Let A, B, and a in Fig. 1 equal, respectively, 2 1/2 
3/8 inch, and 30 degrees. Then, 

C = 2.5 X tan 30 degrees = 
and 
X = 1.44337 — 0.375 = 1.06837 or, say, 1.0684 inch 

Now referring to Fig. 2, let A, B, F, and a equal 2 inches, 
1 1/2 inches, 1/2 inch, and 30 degrees, respectively. Then 
we have, 


inches, 


2.5 X 0.57735 = 1.44337 


C = 2 X tan 30 degrees = 2 X 0.57735 = 1.1547 
D = 1.5 1.1547 = 0.3453 
f= ff + Dp 0.5 + 0.3453 — 0.8453 


and 
= 0.8453 X 0.86603 = 0.7320 

In the shop, the castings are machined to the proper. angle 
on the faces J and K, Fig. 1, and the hole H is bored to the 
dimension G and X, Fig. 1, or G and F, Fig. 2. Next the hole 
for the plug P is bored perpendicular to face K and on the 
same center line as hole H. The final operation consists of 
locating the bushing plate LZ in the right position. In one 
direction, it is lined up with hole H, and in the other, with 
the locating plug P. 

This method is not only a great time-saver, but it also al- 
lows a great deal of flexibility in taking care of mistakes in 
the.tool-room. Should the holes for plug P be bored too low 
with reference to the construction hole H, all that it is neces- 
sary to do is to determine, by actual measurements, the 
amount, and deduct that from A, and then go over the cal- 
culation and find a new value for X, in the case of Fig. 2. 
In the case shown in Fig. 1, it might be necessary to find a 


X= FEF cos @ inch 
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dimension in the horizontal plane so that the drill bushing 
and hole H will no longer be in a straight line. 

Of course, there is no harm in this procedure, as long as 
the hole in the work is where it belongs. The same is true 
with regard to dimension X in Fig. 1 or F in Fig. 2. If the 
toolmaker should err, all that has to be done is a little more 
figuring and a new figure established for locating plate [1, 

Cleveland, Ohio EDWARD HELLER 


SAFETY DEVICE FOR PRESS 


A safety device for a punch press which is radically dif- 
ferent from any in common use has been installed in a large 
automobile manufacturing plant. A post with a number of 
sheaves or pulleys was erected at the back of the operator, 
and a light steel cable strung over the pulleys. One end of 
the steel cable was attached to a reciprocating device oper- 
ated by the crankshaft of the press, while the other end of 
the wire was hooked to a strong leather band which the 
operator wore on his wrist. The reciprocating device on the 
crankshaft was so adjusted that it would draw in the cable 
the moment the press ram began to descend, and keep it 
drawn back until the ram began its upward movement. 

In operating the press, the workman pulls down a lever 
with his right hand, and this movement engages the clutch, 
causing the crankshaft to revolve. Before the ram is half 
way down, however, the safety device draws the operator’s 
left hand away from the die and out of the danger zone. It 
is evident that this device will work at all times, regardless 
of whether or not the catch on the clutch operates properly. 
If the press should repeat, the cable will draw the operator’s 
hand away from the die before any injury can be done. With 
some modifications, this type of safety device could be made 
to operate on both hands and could also be arranged to pull 
or draw the hands to. one side instead of directly back from 
the die. 1D) Ds & 


GRINDING CHANNELING CUTTERS 


The channeling cutters used for milling channels in the 
sides of main and side rods are held for sharpening in the 
special grinding fixture to be described. Little trouble would 
be experienced in grinding these channeling cutters, were 
it not for the corner radius that requires some simple means 
of giving the cutter a circular movement. The fixture illus- 























trated has proved very satisfactory for this purpose. The 
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Diagram used in explaining Method of locating Drill Bushing 
for drilling Holes at an Angle 


Fig. 1. 


Fig. 2. Diagram used when Conditions are Different from those 
indicated in Fig. 1 
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Grinding Fixture for Cutters used in milling Channels in Sides of Connecting-rods 


cutter to be ground is placed on stud A, which is provided 
with two ball races to enable the workman to turn the cutter 
easily as it moves along the tooth-rest. In grinding a cor- 
ner, as at B, to the required radius, slide C is adjusted along 
base D until this corner is in vertical alignment with the 
axis of pivot EZ. Handle F is then used to swing the fixture 
about pivot EZ while grinding. 

The straight part of the cutter is next partly ground by 
holding the swinging part of the fixture against a stop on 
the machine table, and then traversing the table. One corner 
and half of the face or straight section are ground before 
grinding the corner on the opposite end. The fixture is ad- 
justed for grinding corners on side G by merely traversing 
slide C until side G is in alignment with the axis of pivot LZ. 
Then the operations previously described are repeated. As 
the cutter wears, it is necessary to make adjustment at H in 
order to maintain the same corner radius. This adjustment 
is made by loosening nut H and swinging part K of the fix- 
ture about pivot J. The sides of the cutters are ground by 
clamping the fixture in the proper position and traversing 
the table. 

Cleveland, Ohio W. M. HayYEs 


TESTING FIT OF BUSHING WITH AN 
AIR GAGE 


In spite of the rigid inspection of the outside diameter of 
the wrist-pin bushings pressed into the accurately broached 
holes in the connecting-rods of a gasoline engine, it was 
found necessary to subject all the assembled rods to a test- 
ing operation, in order to prevent any faulty rods from pass- 
ing inspection. As the bushings were assembled by air 
pressure, it was a simple matter to attach an air gage to the 
assembling press in such a way as to show the pressure re- 
quired to press each bushing into place. If the pressure was 
less than the minimum amount necessary to assemble a 
properly fitted bushing, it was obvious that the fit was not 
tight enough. The minimum pressure allowed to give the 
desired fit was calculated, and a mark made on the gage dial 
at a point indicating this pressure. If the needle of the air 
Sage did not pass this point, the operator was required to 
throw out the rod assembly. 

This procedure was only partially successful, owing to the 
fact that the operation of pressing the bushings into place 
Was performed so rapidly that the operator could not observe 
the gage needle and handle the work at the same time. A 





gage was then developed which caused an electric light to 
flash when the gage indicated the required pressure. This 
light was located close to the work, where the operator could 
readily see the flash without taking his eyes from the work. 
The regular inspecting operation was continued until it was 
definitely proved that the assemblies which passed the flash 
test were all properly fitted, after which this additional test- 
ing operation was discontinued. After the flash gaging 
process had been adopted, it was discovered that several 
inexpensive air gages with electrical attachments suitable 
for work of this kind were obtainable on the market, and 
for this reason illustrations of the gage made for the job 
described are not shown here. 


Detroit, Mich. F. EpGAR 


CUTTING INTERNAL GEAR TEETH ON A 
MILLING MACHINE 


Very little difficulty is experienced in machining simple 
spur gears with the equipment available in most machine 
shops. Hence when a gear is urgently needed for repair pur- 
poses and cannot be readily obtained from the manufacturer 
or dealer, it is made up in the shop. The problem of replac- 
ing a broken internal gear, however, is not so readily solved. 
The teeth of an internal gear cannot be cut with the usual 
type of gear-tooth milling cutter or with the machine equip- 
ment available in many shops. For this reason, the method 
employed by the writer in cutting the teeth on an internal 
gear for a shaper should be of especial interest to those who 
handle machine shop repair work. 

The gear, shown diagrammatically at A in the accompany- 
ing illustration, has spur teeth on the outside and 77 internal 
teeth at B. The internal teeth are of the 90-degree form, and 
at their ends have only a small clearance, as indicated by the 
dimension G. 

The first step in cutting the 90-degree teeth was to grind 
a square tool bit to an angle of 90 degrees on the top face, as 
indicated by the cross-sectional view of the tool C. The end 
of the tool bit was also beveled slightly, as indicated by the 
angle D. This tool bit was fitted in a square hole in the 
arbor E where it was secured by a set-screw F. The arbor E 
was, in turn, placed in the spindle of a milling machine with 
the tool bit C held in a horizontal position. The arbor was 
then locked against rotation by bringing the back-gears into 
mesh. 
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Tool for cutting Internal Gear Teeth 


The gear blank was mounted on the dividing head, which 
was set to bring the center of tool C in line with the center 
of the dividing head spindle. A piece of scrap stock was next 
secured by a C-clamp to the back of the table to act as a stop 
and limit the travel of the table to a distance slightly greater 
than the length of the internal teeth. This prevented the end 
of the tool bit from striking the body of the gear at the back 
of the clearance space G. 

By feeding the table back and forth with the handwheel 
attached to the feed-screw, and at the same time lowering 
the table after each feeding movement, the tool C was made 
to cut or shape the 90-degree teeth. The gear blank was in- 
dexed in the usual manner, after cutting a tooth space to the 
required depth. No trouble was experienced by the clogging 
up of chips, as the tool bit operated at the top of the gear, 
thus permitting the chips to fall away from the work. The 
time required to cut the 77 teeth to a depth of 0.100 inch was 
2 1/2 hours. It may be of interest to mention that within 
6 hours after the gear was broken the new gear was in place 
and the machine ready to operate. 


Bronx, N. Y. Davip H. SINGER 


TURNING AND BORING BUSHINGS 


In the upper view of the accompanying illustration is 
shown a cone mandrel for holding a bushing while turning 
the outside surface. This mandrel is made up of a bar 4A, 
two conical sleeves B and C which are a snug sliding fit on 
the bar, and two clamping nuts D and E. The conical sleeves 
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Devices for holding Bushings while turning and boring 
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are split on one side to permit them to contract and grip the 
bar A when forced into the ends of the work F by tightening 
the nuts ) and E. Thus, the conical sleeves serve to center 
the work and at the same time obtain a firm grip on the 
bar A. 

For internal boring operations on the bushings, a holder 
like the one shown in the lower view of the illustration js 
employed. This holder G@ has a V-groove in which the bush- 
ing is located and clamped in place by means of U-shaped 
clips like the one shown at H. When the holder is in use. 
the shank is held in the toolpost on the lathe carriage. The 
boring operation is performed with a boring-bar held be- 
tween the lathe centers. The carriage feed is employed to 
feed the work over the rotating boring cutter in the boring- 
bar. 


Washington, D. C. GEORGE A. LUERS 


EXTENSION HOOK FOR PORTABLE 
CRANE 


The accompanying illustration shows how a beam and a 
weight are employed on a portable floor crane to extend its 
reach beyond the wheel-base. The regular hoisting hook H 
of the crane is arranged to travel vertically on a line that 
would, if projected, fall within a line joining the centers of 
the four wheels on the base. In most cases, the base of the 
crane can be run under some span or overhanging member 
of the part to be hoisted in order to bring the hoisting chain 
directly over the work. 

When it is desired to lift an object that is located ahead 
of the wheels on the crane base, difficulties are encountered 
as regards reach, direct upward pull, and the over-turning 
moment that is set up. These difficulties are eliminated, 
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Extension Arm for Portable Crane 


however, by using the extension hook described. This equip- 
ment was rigged up at the University of Michigan for use on 
the portable crane employed in the automotive laboratory 
for placing engines and other units on the test stands and 
for removing them after the tests are completed. Although 
the bases of the test stands are raised several inches above 
the floor level, it was found impossible to employ the regular 
crane effectively until it was equipped with the extension 
hook. 

The two pieces of 3- by 3-inch angle-iron D are about 6 feet 
long, and have the webs cut away at the ends, as shown, to 
accommodate the hook A and the rod R. At the inner end, 
the webs pass under the rod R that serves to tie the two 
halves of the crane together. The U-shaped clips S permit 
the extension member to swing or pivot on the cross-rod R, 
and here the angles are spaced a foot apart. A weight W ol 
about 200 pounds is swung from rod R to balance the load 
that overhangs the fulcrum point of the crane base. 

The pieces D are brought together at their outer ends, and 
the auxiliary hook A passed through the vertical webs 24 
inches from the point at which the regular hook // 1s at- 
tached. At the point B. in the “fall” line of the regular hook, 
a loop is provided which passes around a bolt extending 
through both pieces D. This loop extends upward and forms 
an eye for attaching the hook H. 


Middletown, N. Y. Donatp A. HAMPso’ 
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Beam Compass for Rough Lay-out Work 


BEAM COMPASS FOR ROUGH LAY-OUT 
WORK 


While there are various methods of constructing a tram 
or beam compass, the method used is generally determined 
by the requirements of the work. In the accompanying illus- 
tration, is shown a beam compass for inscribing arcs and cir- 
cles of large radius on steel plates. The holders A for the 
scribing points B and center C are of unusual design, and 
because of their simplicity and desirable features should ap- 
peal to all mechanics. 

The beam D is a length of square bar stock of a size to 
suit requirements. The holders A are made by bending 
pieces of flat sheet metal to the shape shown. The sheet 
metal used for the holders can be held in a vise and easily 
formed to the required shape by hammering. The holes in 
the holders are simply punched out to the required size. By 
referring to the illustration, it will be seen that the end ex- 
tensions of the holders press against the point at Z, and thus 
clamp the point securely to the bar. A beam compass con- 
structed as shown will be found a useful addition to the tool 
equipments for machinists, tinsmiths, patternmakers, and 
draftsmen. G. L. 


MACHINING SPHERICAL BLOCK ON 
LATHE _ 
Recently the writer was called upon to handle rather 


an unusual job which required the accurate machining of 
the spherical surfaces. The part was a compression head 
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Fig. 1, Spherical Ball-bearing Block, and Equipment used in 
producing it 
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with upper and lower steel blocks A and B, Fig. 1. These 
blocks were to be hardened and ground, and were to have a 
brass cage between them which held 100 steel bearing balls, 
the idea being to have all the balls make good bearing con- 
tacts. The tolerance requirement of twenty-five hundred- 
thousandths inch made the job one requiring extreme ac- 
curacy. The dimensions on which this tolerance was speci- 
fied were the 7-inch spherical radius of the block A and the 
6 5/8-inch spherical radius of block B. The brass cage, how- 
ever, was not required to be so accurate, it only being neces- 
sary to have it clear blocks A and B. 

Not having any spherical turning or forming attachment, 
the writer equipped a lathe for the work, as shown diagram- 
matically in Fig. 2. First, the two pieces C and D, Fig. 1, 
were mounted on the lathe faceplate and bored and turned 
at one setting to the required dimensions. Piece C was made 
from 1/8-inch stock, and piece D from 1/4-inch stock. The 
piece C was chamfered off, as indicated in the cross-sectional 
view and was used as a gage. The piece D was made to 
serve aS a cam, and was mounted on the lathe bed, as indi- 
cated in Fig. 2. The bar HE was fastened to the tool-block, 
and a pin F on the end of bar Z, coming in contact with cam 
DPD, caused the tool-block to follow the path of an are when 
the cross-feed was engaged. 

The first operation performed on the work B was that 
ot turning the spherical surface with a regular turning tool 
held in the toolpost. In starting a cut, care was taken to 
have the point of the tool, the center of pin F, and the cen- 
ter of cam D in line with the center of the lathe spindle. 
The depth of cut was determined by placing a thickness 
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Fig. 2. Diagram of Set-up used to finish-grind Spherical Block 


gage between pin F and cam D when setting the tool. After 
the work was finish-turned, a toolpost grinder was rigged 
up, as shown in Fig. 2, for finishing the surface. 

Gloucester, N. J. Davip RopGeERS 


CYLINDER HEAD GRINDER 


An inexpensive labor-saving device for grinding cylinder 
head joints is shown in the accompanying diagram, which 
represents an end view of the cylinder at the left, and a side 
view of the grinder at the right. The grinding device is oper- 
ated by an ordinary air motor, which connects with a taper 
shank located on one end of crankshaft A. This crankshaft 
is supported by two bearings B located on each side of the 
crank. The crank is connected to the cylinder head through 
link C and arm D. As the crank revolves, an oscillating 
movement is imparted to the cylinder head which is held 
in position by an “old man” and a small planer jack, or any 
similar device having a screw adjustment. The air motor 
(not shown) is supported upon adjustable brackets FE. Arm 
D is attached to the cylinder head by the studs of the stuffing- 
box for the piston-rod extension. The slots F in arm D are 
2 inches long to provide for variations in positions of the 
studs. Link € has a series of holes, so that arm /) can be 
attached in accordance with the height between the floor 
and the cylinder. 

This grinder is revolved at about 50 revolutions per minute, 
and the floor-to-floor time for grinding a cylinder head and 
its mating joint in the cylinder proper is approximately one 
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Simple Design of Machine for grinding Cylinder Head Joints; Crank 
Mechanism at Right is driven by Air Motor not shown 

hour. A 6-inch crank is used, the stroke of the crank being 
12 inches. Rod C is provided with a brass bushing for the 
This device, which was designed by F. B. 
Harman, assistant superintendent of shops, has been in use 
since June, 1916, in the San Bernardino Shops of the Atchi- 
son, Topeka & Santa Fé Railroad and has paid for itself a 
great many times. 

Atchison, Topeka & Santa Fé Shops, 

San Bernardino, Cal. 


crank bearing. 


J. R. PHELPS 


CUTTING HELICAL GROOVES IN A LATHE 


In the accompanying illustration is shown diagram- 
matically, a lathe set-up employed by a millwright for cut- 
ting the helical grooves in a planer feed-roll. The only lathe 
available for this job was not equipped with a lead-screw, 
but was provided with a power belt feed for traversing the 
earriage. The grooves in the feed-roll Y 
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INTERNATIONAL STANDARDIZATION 
ORGANIZATION 


The basis of a general international organization tor jn- 
dustrial standardization was laid at the Third International 
Conference on Standardization, which recently completed its 
work in New York City, by, unanimous agreement upon the 
draft of a constitution for the new international body. At 
this conference the national standardizing bodies in eighteen 
countries were officially represented. 

The proposed constitution of the new organization, which 
is to be called the International Standards Association, states 
the aims and objects of the association as follows: “To lay 
the groundwork for international agreement upon standards 
by providing simple systematic means of interchanging in- 
tormation on the standardization work and activities in the 
different countries; to develop general guiding principles for 
the assistance of the national standardizing bodies: and to 
promote uniformity among the standards of the various 
national bodies.’”’ The work will also include the approval 
of international standards. 

The members of the International Standards Association 
are to be the central national standardizing bodies existing 
in the different countries, one for each country, accepting the 
constitution. The conference recommended that the seat of 
the new organization be in London. Work on technical ques- 
tions will be in the hands of ‘technical committees,” with 
official representation from each country interested. The 
financial support is to be divided into three parts; 25 per 
cent of the total budget as a fixed sum to be divided equally 
among the national bodies; 50 per cent of the total budget 
based on the total annual foreign trade of each country; 25 
per cent of the total budget based on the population. 

The conference appointed a committee of seven to formally 
submit the proposed constitution to the twenty national stan- 
dardizing bodies now in existence. The countries represented 
on this committee are Belgium, Czecho-Slovakia, Germany, 
Great Britain. Sweden, Switzerland, and the United States. 





were required to be recut, as they had be- 
come so worn that the roll would no longer 
pull or draw the work through the wood 
planer. 

The piece of cold-rolled steel A is fastened 
to the carriage by two bolts B and C, as 
indicated in the upper view. Two pins D 
serve to keep the piece EZ in place. The latter 
piece is set to the proper angle by the cut- 
and-try method, after which the pins D are 
set in their proper positions. The carriage 
is traversed by the power feed on the cutting 
stroke, but is run back by hand. The piece 
i, is threaded to fit a tapped hole in the 
collar W at one end, and is provided with 
a weight R at the opposite end. The collar 
W is fastened to the roll Y by means of a 
set-screw M. As the carriage is fed back 
and forth, the inclined piece EZ imparts a 
rotary or oscillating motion to the roll Y. 
The weight R keeps the piece LZ in contact | 
with the guide piece E£. 

After one groove is cut, the set-screw M 
is loosened and the roll turned around to 
bring the work into position for cutting the 
succeeding groove. As the spacing of the 
grooves was not required to be extremely 
accurate, their positions were located by 
means of dividers, center-punch marks be- 
ing made at each division mark to facilitate 
locating the work for each cut. It was neces- ¢ 
sary, of course, to take a series of light cuts 








to complete one groove with this arrange- 
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ment, no attempt being made to cut a 
groove to the required depth at one pass of 
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the tool. 


Philadelphia, Pa. CHARLES KUGLER 





Lathe Set-up for cutting Helical Grooves 
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Shop and Drafting-room Kinks 
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HEAVY-DUTY SCREWDRIVER 
The screwdriver shown in the accompanying illustration 
was designed by the writer for use in assembling and setting 
piercing dies, the various members of which were secured by 
heavy machine screws of the slotted-head type. The usual 
bent-bar screwdrivers and 
the straight type operated 
‘ by wrenches were not Sat- 
isfactory for this work, as 
they often slipped and in- 
jured the workman’s hand. 
The heavy-duty 
driver, however, has prac- 
tically eliminated trouble 
of this kind. 
A Referring to the _ illus- 
tration, the screwdriver 
can be turned by means 
either of a rod inserted in 
the hole A or a wrench ap- 
plied to the square portion 
B. This screwdriver was 
made from a piece of 1- 
inch square steel turned 
to a diameter of 3/4 inch 
at each end, leaving a 1- 
inch square section near 
the middle in which the 
13/32-inch hole A _ was 
drilled. The top of the 
screwdriver was _ fitted 
with a ball-bearing handle 
C as shown. The blade end of the screwdriver was beveled 
and oil-hardened. 
Ypsilanti, Mich. 
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Screwdriver for Heavy Work 


FLoyp GRAVES 


SAFE ARBOR-DRIVER FOR LATHE 


For certain lathe work it is desirable to have an arbor- 
driving device that has no projecting parts to injure the 
operator. This is the case in finishing gun-metal hubs that 
are hand-tooled, smoothed with emery cloth, and polished in 
a speed lathe. The form of driver used for this work is 
shown in the upper view of the accompanying illustration. 

The body A is turned down at one end to fit the tapered 
socket of the lathe spindle, and bored out at the front end 
to fit the work-arbor. A slot is cut across each side of the 
body, and two flat driving pieces B are secured to body A by 














ee Ry KE! 





eee 
+ 












































ra 


Machinery 








Driver for Lathe Arbor 





the rivets C. The hole in the center of the body carries the 
hardened center J). The end of the work-holding arbor has 
a flat milled on each side, as shown at F. When the arbor 
is in use, the flat pieces B engage the flattened sides of the 
arbor, while the end is located and supported on center D. 
This provides a positive drive and an accurate method of 
locating and supporting the end of the arbor. The cylindri- 
cal part of the arbor is turned to fit the piece of tubing FE 
which covers the slotted part of the body so that the holder 
presents a smooth surface which will not catch the clothing 
of the men or the polishing cloths. 


Montreal, Canada H. Moore 


RACK-CUTTING KINK 


The limited amount of table cross-feed travel available on 
most milling machines makes it impossbile to cut the teeth 
in long racks unless a universal or a rack-cutting attachment 
is employed. However, short racks may be cut by using two 
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Milling Machine Set-up for cutting Rack Teeth 


or more cutters mounted on the milling machine arbor in the 
manner indicated in the illustration. 

The spacing collars between the cutters must be of the 
correct length, as determined by the number of tooth spaces 
between the cutters. For instance, a rack having twelve 
teeth of 1l-inch pitch can be cut with a table movement of 
only 3 inches by using three cutters with spacing collars that 
locate the cutters exactly four tooth spaces apart. 

Referring to the illustration, nine of the twelve tooth’ 
spaces required in rack R have already been cut, although 
the table has been indexed, in the direction indicated by the 
arrow, a total distance of only 2 inches. The next indexing 
movement of 1 inch in the direction indicated by the arrow 
will bring the work into the correct position for cutting the 
remaining three teeth in the rack. In some cases it is only 
necessary to use two cutters, while in other instances four 
cutters may be employed. 


Philadelphia, Pa. CHARLES KUGLER 


In 1925, metal-working machinery was exported to Japan 
to a value of $1,205,000, as compared with $1,981,000 in 1924. 
The total of all machinery was $6,254,000 in 1925, 
pared with $10,626,000 in 1924. 


as ¢com- 





982 





MACHINERY 


August, 1926 























ASSEMBLING BUSHINGS IN CRANKCASES 


R.A.—-I would like to obtain an opinion on the best method 
of assembling bushings in camshatt bearings in crankcases, 
both those made from cast iron and those made from alu- 
minum. Is there any method in use whereby these bushings 
can be put in place in one operation instead of assembling 
them one at a time? 


AIR CHUCK DESIGN 


N. M.—Could some reader of Macntnery supply informa- 
tion on designs of different types of air chucks and air clamp- 
ing devices for quick clamping of work, so as to reduce the 
time for putting in and taking work out of fixtures? 

The above question is submitted to MACHINERY’S readers. 


ETCHING ACID FOR HIGH-SPEED STEEL 
ACN: 
A.—We are informed that a mixture of two parts of acetic 

acid, eight parts of nitric acid, and five parts of hydrochloric 

acid produces a very satisfactory etching fluid both for car- 
bon and high-speed steel. Beeswax is used as a resisting 
covering on the surface to be etched, a coating of which is 
rubbed thinly and smoothly over the part to be etched. The 

acid mixture will act in two or three minutes, leaving a 

black deposit in the etched lines. 


What acid can be used for etching high-speed steel? 


HORSEPOWER OF NON-METALLIC GEARS 


E. I.—I would like to have explained the methods used and 
the formulas employed in calculating the horsepower of non- 
metallic gears, especially gears made from the material 
known by the trade name “Micarta.” 

A.—According to information published by the Westing- 
house Electric & Mfg. Co., East Pittsburg, Pa., manufacturer 
of ‘“Micarta” gears and pinions, the calculations of such gears 
should be based, as far as possible, on the tables and for- 
mulas given in the following. There are certain so-called 
“preferred pitches” given in Table 1 which may be modified 
to suit conditions. 

For computing the horsepower that a gear will transmit 
under known conditions, the following formula may be used: 

0.000095 KX SX FXYxXV 
HP. = —_——_-——_— —— 
P 


TABLE 1. PREFERRED PITCHES 





Diametral Diametral 

—- Pitch — Pitch, 

0 to 1/4 12 or less 10 to 15 4 

1/4 to 3/4 10 15 to 25 3 

3/4 to 3 8 25 to 60 2172 

3 to 7 1/2 6 60 to 100 2 
7 1/2 to 10 5 100 to 150 1 1/2 
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TABLE 2. VALUE OF Y FOR 14%-DEGREE INVOLUTE TEETH 


Number Number Number | 
of Y of Y of » 4 
Teeth Teeth Teeth | 
12 0.067 20 0.090 43 0.110 
13 0.070 21 0.092 50 0.112 
14 0.072 23 0.094 60 0.114 
15 0.075 25 0.097 75 0.116 
16 0.077 27 0.100 100 0.118 
17 0.080 30 0.102 150 0.120 
18 0.083 34 0.104 300 0.122 
19 0.087 38 0.107 Rack 0.124 
Machinery 














TABLE 3. VALUE OF UNIT STRESS FOR DIFFERENT SPEEDS 








Speed of | Speed of Speed of 

Teeth in Value Teeth in Value Teeth in Value 

Feet per | Ss Feet per | Ss Feet per Ss 

Minute | Minute | Minute 
100 5143 700 2769 1700 1565 
150 4800 800 2571 1800 1500 
200 4500 900 2400 1900 1440 
250 4235 1000 2250 2000 1385 
300 4000 1100 2118 2200 1286 
350 3789 1200 2000 2300 1241 
400 3600 1300 1895 2400 1200 
450 3429 1400 1800 2600 1125 
500 gate 1500 1714 2800 1059 
600 3000 1600 1636 3000 1000 

Machinery 
in which 


S = safe working stress of material, which varies with the 
speed as indicated in Table 3; 

F = width of face of gear, in inches; 

Y =a constant, depending on the number of teeth, as given 
in Table 2; 

‘== pitch line velocity in feet per minute (this velocity 
equals 0.262 * R.P.M. X pitch diameter, in inches) ; 
and 

P = diametral pitch. 

As an example, determine the horsepower rating of a pin- 
ion having 16 teeth, 4 diametral pitch, 3-inch face, and run- 
ning at a speed of 1140 revolutions per minute. The pitch 
diameter in this case equals 16 + 4 = 4. 

V = 0.262 x 1140 X 4 = 1195 feet per minute; 

Y = 0.077 for 16 teeth (from Table 2); 

S = 2006 for a peripheral speed of 1195 feet per minute. 

Table 3 shows S == 2000 for a peripheral speed of 1200 feet 
per minute, but the exact value of S is obtained from the 
formula: 


— 


600 


Ss = —— — 
600 + V 
In the foregoing formula, the value 6000 is the safe work- 
ing stress, in pounds, for static load. This is considered a 
correct value for “‘Micarta.” 
Then we have, 


0.000095 X 2006 X 3 X 0.077 X 1195 
1P.o = — = 13.15 


x 6000 = 2006 


4 


AUGER SPEEDS 


A. Z—What are the correct speeds for different sizes of 
machine augers, and how should these speeds be modified for 
hard and soft woods? 

A.—Unlike metal drilling, it is impossible to state the 
precise number of revolutions per minute for augers, owing 
to the factor of seasoning. For example, with the same wood, 
say pine, speeds could vary by as much as one-third for sam- 
ples that were very resinous or not properly seasoned. A 
hard wood, say mahogany, can be satisfactorily cut at a 
heavier feed and quicker speed than a soft wood badly sea 
soned or spongy. With spongy woods, there is often difficulty 
in clearing the chip or core, and this limits the speed. Asain, 
many wood-working machines, have an insufficient range we 
speeds, and small augers have to be underspeeded to avoid 
overspeeding the large ones. The following speeds for ave! 
age woods may be taken as a guide for use with a good qual: 
ity machine and auger: 1/2-inch augers 2000; 3/4-inch 
augers, 1600; 1l-inch augers 1300; 1 1/4-inch augers, 1200, 
1 1/2-inech, 1100; and 2-inch, 1000. 
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MILLING ELECTRIC-IRON SOLE PLATES 
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which travels clockwise, for milling one side of the sole 





















































ae plates. As each plate is brought around to the front of the 
Three milling operations are performed on the sole plate fixture, it is removed and placed on the second table, with 

of a certain make of electric iron to finish the curved and the opposite rough curved edge toward the outside of the 
yack edges. The appearance of the sole plate at the end of table. This table rotates counter-clockwise, and the second 

- these operations may be seen at the right in Fig. 3; two curved edge is milled by means of cutters on the second ver- 
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he 

nh 

Ly Fig. 1, Milling the Curved Edges of Sole Plates by Using Two Rotary Fig. 2, Arrangement of the Vertical Spindles and their Cutters 

,: Tables in Conjunction with a Vertical Double-spindle Attachment Relative to the Rotary Work-holding Tables 
rough castings are shown at the left in this illustration. All tical spindle. As the work is automatically clamped and un- 
three operations are performed in a Milwaukee horizontal clamped, the operator simply has to reload the fixtures. 

- milling machine built by the Kearney & Trecker Corporation, Hence, with one operator attending the machine, both curved 

n- Milwaukee, Wis. The use of edges of from 200 to 240 sole 

h special work-holding fixtures plates can be milled per 
and a vertical double-spindle hour. 
attachment enable high rates Each rotary table holds 
of production to be attained seven sole plates at one time. 

e. on this job. They are fastened in place by 

at The double-spindle attach- means of quadrant clamps, 

le ment is used in the first and which are operated through 
second operations, which con- a cam arrangement inside of 
sist of milling the curved each table. On the outside of 
edges of the sole plate. Figs. the tables, just ahead of the 
1 and 2 show the manner in point where the automatic 

c which the machine is set up clamping takes place, there 

a for these operations. Mounted is a spring wiper guard which 
on the regular table is a spe- Fig. 3. Electric-iron “ion and after milling the forces each piece against its 
cial fixture which has two backing for the clamping. 
rotary tables that carry the sole plates past cutters mounted When these operations have been completed on the de- 
on the two vertical spindles. sired quantity of sole plates, the machine equipment is re- 

The rough castings are loaded into the left-hand table, placed by that shown in Figs. 4 and 5, which is used for 
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Fig. 4. Milling the Back Edge of Sole Plates with the Pieces held Fig. 5. Indexing the Work-holding Fixture at the End of a Cycle to 


vertically in a Box Type of Indexing Fixture bring Eight New Pieces in Line with the Cutters 
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The casting measures 44 by 32 inches at 
the base, and is 28 3/4 inches high. Fig, j 
shows the casting on the shaper in position 
for machining one of the interior pads, 
When this operation is completed, the 
clamps securing the turntable on which the 
casting is mounted are loosened, and the 
turntable top is revolved one-half turn and 
clamped. A pad at the opposite end is now 
in position for machining. These two end 
pads each measure 2 5/8 by 4 inches. 

For machining one of the side pads, as 
indicated in Fig. 2, the base casting is turned 
on its side, and is clamped upon parallels. 
This pad is 10 inches long and 6 1/2 inches 
wide. Above and slightly to the left of it 
there is a small pad measuring 3 1/2 inches 
by 2 5/8 inches; for machining this pad, the 
casting is turned over on the opposite side. 
Very close limits in keeping the pads square 
and parallel are maintained. 

It is of particular interest to note the 
relatively small amount of special equipment 
needed to handle this job on a standard 
shaper. The faceplate and extension tool- 
holder used may be removed at any time and 
the standard clapper-box and vise _ sub- 
stituted, thus making the standard shaper 








Fig. 1, 
for machining Interior Pads 

milling the back edge of the work. In this case, the work 
holding fixture is of the box type, and is indexed by hand on 
a base mounted on the machine table. Ball bearings facil- 
itate the indexing. In this operation, eight plates are milled 
while the fixture is being reloaded with eight others, by the 
operator. The sole plates are located in the fixture from 
their finished curved edges. These edges rest in hardened 
and ground pockets, and near the point of each sole plate are 
two pins that gage the depth of the plates in the pockets. 

In operation, the fixture is fed into the cut with the rapid 
traverse slowed down to mill the eight sole plates at one end, 
withdrawn from the cut with the rapid traverse, and indexed 
by hand, after which the cycle is repeated. The production 
in this operation averages 480 sole plates per hour. 


* * * 


Shaper equipped with Extension Tool-holder, Extension Base and Turntable Top 


available for general use. 


+. ke te 


TON-MILE COST AS A MEASURE OF HUMAN 
PROGRESS 


In the last analysis, the progress of every nation depends 
upon the ton-mile cost of transportation. From ancient times 
until the present moment the economic, political, and cul- 
tural progress of nations has depended largely upon reduc- 
tion in the cost of transportation. When the cost of deliver- 
ing merchandise is reduced, the wage scale increases, the 
standard of living is raised, education becomes possible, and 
the higher religious and cultural interests are developed. If 
it were possible to develop an aluminum alloy that would be 
lighter and cheaper than steel for equivalent strength, this 
would prove to be of the greatest importance in the develop- 
ment of automobile transportation—EHdward S. Jordan 





MACHINING INTERIOR PADS 
ON A SHAPER 


In designing a new Kelly printing press 
special attention was paid to keeping certain 
bearings and operating mechanism inside 
the base casting of the machine. Pads to be 
finished were so located as to be readily ac- 
cessible, but machining the castings efficient- 
ly presented an interesting problem. As a 
temporary measure, a shaper was rigged up 
for finishing these pads on the first casting 
to be machined. Careful consideration of 
ways and means for doing the work on a 
production basis indicated that a shaper 
with special equipment would be an efficient 
machine for handling the work, and a Gould 
& Eberhardt 32-inch shaper with special 
equipment was installed for the purpose. 

In building this machine, the base of a 
standard shaper was lengthened, and a 
longer table with a special roller-bearing 
support was provided (see Fig. 1). Mounted 
upon the table is a turntable faceplate of 
special design providing for 180 degrees of 
swivel, so that either end of the casting may 
readily be brought into the machining posi- 
tion. In place of the regular clapper-box, an 
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extension tool-holder on the end of the ram 
is provided. 





Fig. 








2, Casting in Position for machining One of the Interior Side Pads 
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MACHINING CENTERS IN SHAFTS 


By OTTO E. SEIFFERT 


Trouble is sometimes experienced in turning shafts 
mounted between the centers of a lathe, through failure to 
machine the centers in the ends of the shaft properly. For 
example, the source of trouble in holding the diameter of a 
shaft to the tolerance required for sliding and running fits 
has, in several instances, been traced to unsuitable centers 
in the work. Difficulty in machining 
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the centers took place during the first roughing cut, when 
the weight of the work was the greatest and the cutting pres- 
sure on the tools the least uniform. Experiments tend to 
show that the pressure per square inch on the center 
bearing surfaces often varies from 2000 to 5000 pounds 
during one revolution of the work when taking the first 
roughing cut. Under such conditions, the lubricating oil is 
forced out from between the bearing surfaces on the center 
where the pressure is the greatest, so that the soft steel cen- 
ter of the work is rapidly worn away at 





shafts to give press and force fits of a 
given assembling pressure has also been 


this point by the hardened steel center of 
the lathe. 





caused by the centers in the work wear- 
ing out of round during the turning and 
grinding operations. Trouble of this kind 
is generally experienced when the centers 
in the work are too small. 

In addition to supporting the weight 
of the work, the centers must resist the 
cutting pressure of the tool. If the area 
of the bearing surfaces of the centers is 
too small, the pressure per square inch 
will be so great that the centers will be 
quickly worn out of round. In many 
cases, the centering machine operators 
have insufficient instructions regarding 








The centers of shafts that are turned 
without back-rests are often worn out of 
round when they are not deep enough. 
A continuous cutting pressure of approx- 
imately 3500 pounds is delivered by a 
10-horsepower motor, and a pressure of 
about 2000 pounds by a 5-horsepower mo- 
tor. The weight of a shaft 12 inches in 
diameter and 12 feet long is about 4550 
pounds, which gives a bearing pressure 
of 2275 pounds on the tailstock center. 
The cutting pressure, when taking the 
first roughing cut, is not uniform, being 








the depth of centers required in work of 
different sizes. Then, too, many oper- 


varied by hard spots in the material and, 
in many cases, by the eccentric position 
of the centers with respect to the outside 
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ators do not realize that the accuracy of 
the work depends to a considerable ex- 
tent on the area of the bearing surfaces of the centers. The 
only tables that could be found containing information on 
centering failed to take into consideration the length of the 
work, its weight, or the cutting pressure of the tools. 

It was found that the greatest deformation or wear on 


Fig. 1. 


or rough surface of the shaft. Practice 

has shown that the load on the center 
should not be greater than 3000 pounds per square inch, and 
the formula given in the following which was used in prepar- 
ing the charts, Figs. 2 to 4, can be used to determine the 
dimension d, Fig. 1, of centers that will meet this require- 
ment. 


End of Centered Shaft 
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WAN 














\\ 





INS 














1.6 





Ny 
> 
o 


8 10 12 14 16 18 
a LENGTH OF SHAFT IN FEET 





Machinery 








Fig. 2, Chart giving Size of Centers for Work turned on Lathe 
equipped with 10-horsepower Motor 









































d ININCHES (SEE FIG, 1) 
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Fig. 3. Chart giving Size of Centers for Work turned on Lathe 


equipped with 5-horsepower Motor 
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Fig. 4. Chart giving Size of Centers for Work of Small Diameter 
supported by Back-rest 


W 

d= ( —+ P | X 0.008 

Ww 2 

in which W = weight of shaft and P = cutting pressure. 

The chart in Fig. 2 is for use in determining the diameter 

d of the center required in turning work on a lathe driven 

by a 10-horsepower motor. The chart in Fig. 3 is for use in 

finding diameter d when the work is to be turned on a lathe 
driven by a 5-horsepower motor. 

The following example will serve to show the method of 
using the charts. Let us assume that a shaft 10 feet long 
and 12 inches in diameter is to be turned on a lathe driven 
by a 10-horsepower motor. Referring to Fig. 2, we find the 
line at the bottom of the chart designated “Length of Shaft 
in Feet.” Now following the vertical line above the figure 10, 
we locate the point at which the vertical line intersects the 
diagonal line representing a shaft diameter of 12 inches. 
Following the horizontal line which passes through this 
point to the left, we find that the diameter d, as given in the 
column at the left-hand side of the chart, is 2 inches. 

The chart in Fig. 4 serves as a guide in centering small 
work for which a back-rest is employed. The tendency in 
centering this class of work is to make the centers deeper 
than necessary, thus spoiling the appearance of the shaft. 
By using the values given, this fault will be avoided. 


At the fifth annual convention of the National Industrial 
Advertisers’ Association, held in Philadelphia June 19 to 24, 
the Bridgeport Brass Co. won the first prize for “the bast 
use of art in industrial advortising,”’ the prize being a Max- 
field Parrish painting entitled “The Spirit of Transporta- 
tion.” This prize was offered by Ezra Clark of the Clark 
Tructractor Co., Buchanan, Mich. 
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ESTIMATING TIME FOR MACHINE WORK 
By BERNARD J. WOLFE 


The usual method of calculating production time is rather 
a long drawn out task, involving reference to numerous 
tables and the making of various calculations. The tables 
presented here, however, simplify this work and sav con- 
siderable time in preparing estimates on job and production 
work. They are particularly useful when bids for contract 
work must be submitted on short notice. The writer has 
used these tables for several years and has found that they 
give quite accurate results. The machining time, as deter- 
mined from the tables, is based on the use of feeds and 
speeds recommended by machine tool manufacturers. The 
tables give the actual cutting time and do not take into ac- 
count the time required in setting up the machine and in 
loading and unloading the work. 

Table 1 simply gives the surface speeds, in feet per min- 
ute, which are usually employed for the materials most com- 
monly used in machine construction. 

Table 3 gives the time required for the tool to travel 1 
inch when performing turning operations. In the left-hand 
column is given the speeds, in surface feet per minute. The 
columns to the right give the approximate diameters of the 
stock to be machined. Having given the surface speed in 
feet per minute and the diameter of the work to be turned, 
we can determine at a glance the time required for the tool 
to travel 1 inch. For instance, if the surface speed in feet 
per minute is 150 and the diameter to be turned, 5 3/4 inches, 
we locate 150 in the left-hand column and then follow the 
line to the right until we locate the diameter to be turned, 
or 5 3/4 inches. Now if we follow this column directly up 
to the line at the top of the table, we find that 0.72 minute 
is required for the tool to travel a distance of 1 inch. Thus 
if the surface to be turned was 4 inches long, the time re- 
quired for the complete cut would be 4 X 0.72 == 2.88 minutes. 

Table 2 is intended for use in estimating the time required 
in drilling holes. In using this table, we first locate the 
diameter of the drill in the column at the left-hand side of 
the table and follow this line along to the right until we 
come to the column headed Cast Iron, or whatever material 
is to be drilled. In this column, we find the time, in min- 
utes, required to drill a depth of 1 inch, employing the speeds 
and feeds ordinarily used. The time required for drilling 
the full depth is obtained by multiplying this value by the 
total depth of the hole. 


TABLE 1. AVERAGE CUTTING SPEEDS 


Surface Feet 


Material per Minute 
Cast iron, rough; steel casting; hard ma- 50 to 60 
chine steel: alloy steel. ...c. 3. c cee es 

Gast ‘iron, finish: took steel..: ... 2.640 42.52 60 to 80 
Malleable iron; soft machine steel......... 80 to 100 
PRANDEN Oe cig tones 05 cc tas adiru, Sete dedond Ore eres 100 to 150 
BRASH CODDEI is ooh 0 asa aise saved 150 to 250 
Aluminum). 3.2... 2. Seabc tes ied 250 to 400 

Machinery 





TABLE 2. TIME REQUIRED FOR DRILLING 











Beae Cast Steel Gas Drop- Cold- 

puget | area | MY | tos | oreo | Bea 
Drill, Sie! 

— Minutes Required to Drill a Depth of One Inch 
| 

16 | o24 | 020 | 042 | 027 | 0.21 

1/8 0.16 0.30 | 0.60 | 042 | 0.20 

1/4 0.11 0.42 | - 0.78 0.55 0.27 

1/2 0.18 0.67 1.32 0.87 | 0.43 

3/4 0.22 0.82 | 1.64 1:10 0.54 

1 0.25 0.92 1.88 1.25 0.63 

1 1/2 0.33 1.22 2.45 1.64 0.82 

2 0.44 1.62 3.25 2.18 1.10 


Note: The time given is based on using a drill jig or 
fixture on which the hole locations are marked, and in- 
cludes the time for moving from hole to hole. 
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In Table 4 is TABLE 3. CUTTING TIME FOR VARIOUS DIAMETERS such as drill pipe 
given the average for which a “stiff” 
grinding time re- Minutes Required to Travel One Inch material is needed, 
quired for cylin- | Surface — $$$; a certain percent- 

Z . . | leet fod A € lod 9 
drical grinding, and sat 0.17 0.24 0.35 0.48 0.72 1.0 1.4 2.0 ye age of phosphorus 
is applicable to both | Minute Ia a a _ oo at ae in the iron is desil 7 
rough- and finish-* | Approximate Diameters of Stock able. The amount, 
grinding. General- — s a i in such a case, is 
ly, more stock must 50 7/16 5/8 t5/1G6 | 21/74] PV/S |) VS/4 | S778") Sere | Toys usually consider- 
be removed when 60 9/1 3/4 £U/8 | P1/2|\ 21/4) $174 | 49/2) 6 14 9 ably higher than 
rough-grinding than “a F : j 1 \ 11/2 - 3 1 1/4 o 8 1/2 12 that in good qual- 

coy ? } [ 7/8 2 E/2 } -S CS 5° E/2 7 5/8 10 5/8 ae ; 

a finish- rind- v/ Ld 1 t © ‘ - io i o/ ¢ ‘on, - 2 . 
— — 125 |11/8|15/8| 21/4 31/4 43/4 63/4 91/2 pp Pg aii 
ing. Consequently, 150 1 3/8 9 23/4 37/8 | 5 3/4 8 11 1/2 which the total 
the rough-grinding 175 1 5/8 | 2 1/4 | 3 1/4 | 4 1/2 | 6 5/8 | 9 1/2 phosphorus ought 
operations willtake, — 1 3/4 | 21/2 | 3 5/8 5 7 5/8 10 3/4 not to exceed 0.15 

: 225 2 2 U/8 | 4 4/8 | 5 3/4 | $ 3/2 /4 
on the average, : - a, / - -j-tls oneal. r ce 
6 250 |21/4!31/4 41/2 63/8 91/2 a ee 

ee as much 275 21/2 31/2 5 a 10 1/2 The investigation 
time as the finish- 300 23/4 | 37/8 | 5 2/2 | 7 3/4 Lit t/2 was not extensive 
grinding  opera- 350 31/4 | 41/2 | 6 1/2 9 | enough to warrant 
tions, and the table 400 35/8 5 1/8 | 71/4 10 1/4) any sweeping con- 
may, therefore, be aa ae clusion concerning 
used with fair ac- The cutting time given in this table is based on a feed of 1/72 inch all the merits of 
curacy for either per revolution of the work. wrought iron made 





type of grinding. 


WROUGHT IRON MADE BY MECHANICAL 
PUDDLING 


Wrought iron has been an important material for many 
centuries. The dearth of reliable published information on 
the properties of wrought iron from the viewpoint of modern 
metallurgy is surprising. An investigation recently com- 
pleted by H. S. Rawdon and Samuel Epstein of the Bureau 
of Standards, Department of Commerce, had for its purpose 
the study of the effect of phosphorus, one of the ever-present 
impurities in wrought iron, upon the properties of the fin- 
ished iron as made by different puddling processes. Recently, 
mechanical puddling processes have been advocated and 
used to a considerable extent in the manufacture of wrought 
iron to replace the time-honored hand puddling method, on 
account of the high labor costs the use of the latter neces- 
sarily entails. Very little has as yet been published on the 
properties of the wrought iron made _ by newer 
processes. 

Phosphorus in wrought iron is usually regarded with some 
concern since it embrittles the iron, that is, makes it “cold 
short.” The phosphorus is contained in both the iron matrix 
and the slag threads to which the wrought iron owes its 
characteristic “fiber.” Only the phosphorus in the iron 
matrix, however, affects the properties of the metal. Me- 
chanical puddling appears to be more effective in reducing 
the phosphorus content to a lower figure than hand puddling. 
Experiments were carried out on wrought iron made by each 
of the two methods on a “split” heat of pig iron, the two 
parts of the heat being refined by the two processes, hand 
and mechanical puddling, respectively. For certain purposes, 


these 


by the two pro- 
cesses. However, nothing was noted which would show that 
wrought iron made by hand puddling cannot be equalled by 
mechanical puddling if properly carried out. 


* « * 


PROPOSED STUDY OF FOUNDRY COSTS 


At a recent meeting of the American Foundrymen’s Asso- 
ciation’s committee on foundry costs, a study was made of 
existing data of foundries having cost systems. The study 
led to the conclusion that relatively few foundries really 
know their actual castings costs and that the future work of 
the committee should be along the lines of educating foundry- 
men to the needs of using adequate systems and of showing 
the advantages to the foundry industry of using uniform 
cost methods. The committee plans to carry out its program 
by issuing reports and conducting discussion sessions at the 
annual meetings of the association. 

The program planned for the 1926 Detroit convention will 
include a discussion of the economic necessity of adequate 
cost information; an explanation of how foundry costs can 
be determined without excessive clerical detail; and a 
presentation of an outline basis for practical classification 
of foundry costs. In addition, the committee is planning to 
conduct a contest on weight and production estimates of cast- 
ings from non-ferrous steel, malleable, and gray iron foun- 
dries. Pattern equipment for castings from each branch of 
the industry will be on display, and those in attendance at 
the convention will be given a chance to submit estimates of 
the weight of the castings and estimates of daily production 
by the use of the equipment. Prizes are to be given to those 
submitting the best estimates. 


TABLE 4. TIME REQUIRED FOR CYLINDRICAL GRINDING 


Length, in Inches, to be Turned 








Diam of 7 
a Z 5 t 5 6 7 8 9 10 11 12 13 14 15 
Minutes Required to Grind 

1/4 2 3.0 4.0 5.0 6.0 Age eee ieee rere ee ere Sele 
t 3 4.0 5.0 6.0 7.0 8.0 9.0 10.0 sixes taae Pree aes 
ie 4 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 ee Pe 
0 5 6.3 1.5 8.8 10.0 ES 12.5 13.8 15.0 16.3 17.5 18.8 20.0 1.é 
4 6 7.3 8.5 9.8 11.0 12.3 13.5 14.8 16.0 Ea 18.5 19.8 21.0 22.3 
9-0 7 8.5 10.0 11.5 12.0 13.5 14.0 15.5 17.0 18.5 20.0 21.5 23.0 24.5 





' The traverse speed of the work for roughing steel should be about two-thirds the width of the grinding wheel per 
revolution of the work, and for cast iron it should be slightly less. 


| tion is required. Broadly speaking, for removing stock, use a slow work speed and a fast traverse, and for finishing, 
| @ tast work speed and a slow traverse. 


Sible; this will make the wheel less likely to glaze. 


ee 


When finishing cast iron, pass the work over the wheel as few times as pos- 


For finishing, a very narrow traverse per revolu- 
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SELF-CONTAINED TAPER-TURNING TOOL 


By ALBERT A, DOWD 


The most approved method of machining the taper on 
chrome-nickel steel bevel pinion blanks is by means of a 
single-point taper-generating tool. Material of this kind is 
very tough and wiry, and it cannot be successfully machined 
with a forming tool. The pinion shown in Fig. 1 is cut 
integral with the shaft, and has a 5/8-inch hole through the 
center. In this example, we are not particularly concerned 
with the tools used for centering, drilling, and countersink- 
ing the long hole and turning and threading the shank, as 
these operations are performed previous to the turret lathe 
operation that finishes the tapered portion of the pinion. 

In Fig. 2 is shown the self-contained taper-generating tool 
employed for machining the tapered surface. The hole 4A, 
Fig. 1, is first bored and 
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block J, which may be adjusted to two positions, according 
to the diameter of the work to be turned. The back ot the 
tool body is planed to an accurate sliding fit on the rectap. 
gular bar J, a detail of which is shown in the upper right- 
hand corner of the illustration. 

The slot K in bar J has the same angle as the surface to 
be turned on the work. When work of a different taper is 
to be machined, another bar J with a slot of the required 
taper must be employed. As the back of the tool body is 
cut out to receive bar J, the construction is naturally weak- 
ened, and in order to give it sufficient strength, the entire 
back of the tool is reinforced by a large plate secured in 
place by seven bolts, one of which is shown by the dotted 
lines at L. This plate forms a bridge which gives the re. 
quired strength and at the same time makes it an easy 
matter to machine the body casting. At the back of slide 

F, a hardened block W igs 





reamed, and the faces B and 
C are machined in one setting 
prior to the taper-turning op- 


mounted on a pivot, which 
allows it to swing freely. This 
block engages the angular 





eration, which is also per- i 12% 
formed without changing the 
setting of the work. The soft 


>}, slot K in the taper bar J. 
4 The screw N is carried in 
an overhanging lug at the 





jaws A, Fig. 2, of the three- 


top of the slide, and is used 





jaw geared scroll chuck are 
bored out to take the shank D 
of the pinion, the remainder 
of which passes back through 
the chuck into the spindle of 
the machine. 











to compress the spring 0, 
which serves to keep the 
block in contact with the 
upper angular surface of slot 
K. In the hub P there is 
a long sliding bar Q, which 








End location of the work is 
determined by the shoulder 
E, which is brought against the projecting ends of the jaws. 
This method of holding the work prevents it from being 
loosened or distorted under the cutting action of the tools. 
As the piece is a chrome-nickel steel forging, it is necessary 
to remove-a considerable amount of stock. A continuous 
and copious flow of lubricant must therefore be directed on 
the face of the tool. 

The body of the taper-turning tool is of cast iron, and is 
bolted in the usual manner to the face of the turret. It is 
well ribbed to give rigidity, and is cut out at the front end 
to receive the vertical slide F, which carries the tool-holder. 
Two straps G hold the slide in place, and are fitted to allow 
a free sliding movement. A suitable gib for taking up wear 
is also provided. The tool H is firmly secured in a steel 


Fig. 1. 


Pinion made from a Chrome-nickel Steel Forging 


is splined, as indicated, to 
prevent rotation. A _ detail 
view of this bar is shown at R. At the forward end is 
a hardened revolving bushing S which enters the end of 
the work and revolves with it. The bar is cut out at T for 
clearance, and at U there is a slot which engages the hard- 
ened pin V in the operating lever W. Lever W is pivoted 
exactly half way between the pins V and X¥. Pin X engages 
the slot Y in the taper bar J. 

A coil spring surrounds the smaller portion of the bar Q. 
The thrust of this spring is taken by the nut screwed into 
the outer end of the sleeve Z. This sleeve is threaded at 
the opposite end, and is screwed into the body of the fixture 
through the turret hole. In operating the device, the work- 
man brings the turret forward until bushing S enters the 
work. Then when the feed is started and the turret moved 
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Fig. 2. Taper-turning Tool employed on Turret Lathe 
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yard, the entire tool movement is controlled by the taper 
Lever W, engaging bar J, moves the latter member 
orward at exactly the same rate that the turret slide ad- 
- so that block M is forced to travel in slot K in the 


ances 


taper bar, thus producing the correct angle on the work. 


To prevent bar Q from moving forward too far when the 
arret is withdrawn, a collar is placed on the outer end as 
shown. Lever Wlies in a cored pocket at the back of the 
body of the tool, and is covered by a reinforcing plate when 


the tool is completely assembled. This cored pocket or 
opening runs down and meets the hole in which bar Q 


operates. . 


WIND PRESSURES ON BUILDINGS 
AND CHIMNEYS 


It has always been recognized that in the design of engi- 
neering structures such as tall buildings, bridges, chimneys, 
transmission lines, radio masts, etc., it is necessary to make 
provision for the stresses produced by the pressure of high 
winds. However, the values of the forces produced by the 
wind, used by engineers in structural design, are based on 
experiments made many years ago by methods that are now 
known to be subject to large errors, and on models that do 
not resemble actual structures. 

The Bureau of Standards has determined the actual pres- 
sure corresponding to a given wind velocity, but there still 
remains the problem of determining what wind velocity to 
use in designing a structure. Obviously, a higher velocity 
ought to be assumed in designing a building facing the lake 
front in Chicago than for a building in the downtown sec- 
tion of Washington. 

The average wind pressure on a tall building when the 
wind is blowing at 76 miles per hour (100 miles per hour, 
as shown by a Weather Bureau, Robinson type anemometer) 
is about 22 pounds per square foot, according to results ob- 
tained by the Bureau of Standards. The value which is com- 
monly used is 30 pounds per square foot. This would cor- 
respond to a true wind speed of about 88.5 miles per hour 
(118 miles per hour indicated speed). Gusts of this speed 
have only been observed in a few cities, such as New York, 
and St. Paul. The difference between the estimated true 
speed and the speed indicated by the anemometer is due to 
errors in the anemometer readings at high wind velocities. 

These results were obtained by measuring the force of the 
wind on a model of a tall building mounted in the large 
outdoor wind tunnel of the Bureau. This tunnel is 10 feet 
in diameter, and in these experiments winds up to 70 miles 
per hour were produced, values for higher speeds being ob- 
tained by extrapolation. By means of small openings in the 
face and top of the model which were connected to a pressure 
gage, the pressures produced by the wind at various parts 
of the structure were measured. These measurements were 
made at seventy places on the face of the model and at 
forty-nine places on the top, with the wind coming from 
thirteen directions, varying from directly against one face 
to directly against the opposite face. Of course, in this work 
the wind always comes from one direction, and the model 

is turned on its mounting. The pressures obtained were then 
multiplied by the appropriate areas to give the total force 
on the model under the different conditions. The forces 


tending to overturn and to twist the model were also com- 
puted. 


Statistics published by the Committee of Public Relations 
oi the Eastern Railroads indicate that the gross receipts of 
157 days in the year are needed for the payment of wages; 
of 27 days for locomotive fuel; of 70 days, for materials and 
supplies; of 24 days, for all other operating expenses; of 21 
days, for taxes; and of 41 days, for interest on bonded and 
other debts and for the payment of rent. The gross revenues 
for 19 days out of the year are used for dividends, and the 
receipts of 6 days, for improvements. 
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BORING MILL OF THE YANKEE TYPE 


By J. L. LUCAS, J. L. Lucas & Son, Inc., Bridgeport, Conn, 


Driving over the wonderful scenic “Ridge Route” from 
Los Angeles to San Francisco, we came into the little city 
of Fresno and stopped at the door of an open machine shop 
to ask the way. The proprietor was in the far end of the 
shop. He gave us the desired information with a smile, and 
we turned to come out. Near the door there was a machine, 
the like of which we never saw before. “Is that a boring 
mill?” we asked. “Yes,” said the proprietor, and then he 
gave us the details. 

About seven years before he was badly in want of a mill, 
and did not have the ready cash to buy it. He hunted 
through the junk yards, found a large bevel gear and pinion, 
made patterns for the table, and built the body of the mill, 
the uprights and cross-heads being of oak, put in a 5-inch 
square bar of steel for the sliding head, and rigged up a 
power feed for it with a hand cross-feed (see illustration). 

The patterns and castings cost about $300, and 600 hours 
of labor was spent on it. The mill has been in use nearly 

















Example of Boring Mill Construction which proves that ‘‘Necessity 
is the Mother of Invention’’ 


every day for the last seven years. It swings 36 inches and 
about 20 inches under the cross-head. The work is mostly 
on pumps such as are used by the farmers for irrigation pur- 
poses, and the mill is accurate enough for these pump parts. 
This boring mill is pretty good evidence that the Yankees 
do not all reside in the East. 


* * * 


NOMINATION OF A. 5S. M. E. OFFICERS 


The nominating committee of the American Society of 
Mechanical Engineers has nominated the following officers 
for 1927: President, Charles M. Schwab, chairman, Beth- 
lehem Steel Corporation; vice-presidents: Charles L. New- 
comb, manager, Deane Works, Worthington Pump & Machin- 
ery Corporation; E. O. Eastwood, professor of mechanical 
engineering, University of Washington; Edwards R. Fish, 
vice-president, Heine Boiler Co.; managers: Paul Doty, chair- 
man of board, Minnesota State Board of Registration; Ralph 
E. Flanders, manager, Jones & Lamson Machine Co.; Conrad 
N. Lauer, treasurer and general manager, Day & Zimmer- 
mann, Inc.; and treasurer, Erik Oberg, editor of MACHINERY. 
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MAKING USEFUL EQUIPMENT FROM 
OLD LATHE BEDS 


By DONALD A. HAMPSON 


The changed point of view toward machine tools of ob- 
solete design, and the campaigns of replacement, have put 
countless tons of iron on the scrap heap that should have 
been there long before. Occasionally one of these old ma- 
chines can be converted into a useful piece of equipment. 
Every shop, particularly every manufacturing shop, requires 
means for handling such odd jobs as bending, assembling, 
erecting and lay-out work for which no standard product is 
obtainable. The old lathe bed makes an exceptionally good 
foundation for equipment designed to handle this class of 
work. The following examples will serve to show what may 
be accomplished along these lines. 


Extension Bed for Lathe 


A small shop building a line of power transmission equip- 
ment acquired an old 28- by 20-inch lathe during war days, 
which was replaced later by a more modern machine. The 
- discarded lathe was about to be sent to the junk heap when 
it was suggested that the bed might be put to some use. 
Accordingly it was cut apart nearly in the middle. Two vees 
were machined in the longer section to correspond with the 
tailstock vees of one of the shop lathes, after which it was 
lined up and bolted to the end of the lathe, thus making an 
extension on which the tailstock could be run out. Work on 
long shafting assemblies which necessitates cutting near the 
headstock end, but requires the use of only a tailstock and 
steadyrest beyond that point, can now be handled on the 
extension-bed lathe to much better advantage. 


Shaft Straightener 


The other part of the lathe bed was made into a shaft 
straightener. Two V-supports were fitted to the ways of the 
lathe. These supports could be moved or slid along the bed 
to give any desired spacing between the supporting points. 
A steel yoke, designed to clasp the lathe bed at the bottom 
and provided with a pressure screw at the top, was also fitted 
to the bed. The great depth of section in the lathe bed made 
this straightener particularly well adapted for heavy work. 


Test Stand for Centrifugal Pumps 


In another shop, several old lathe beds are in use in the 
testing department. The centrifugal pumps made at this 
shop can be hooked up very nicely to the cast-iron slabs used 
as permanent tops for the old lathe beds. The great mass 
of the lathe beds, combined with that of the surface plates, 
gives the stand sufficient rigidity to make them particularly 
well adapted for testing centrifugal pumps and the various 
attachments and accessories operated at high speeds. These 
test stands, which cost practically nothing except the labor 
spent in rigging them up, are really high-grade pieces of 
equipment. 


Outboard Support for Planer 


At still another shop, an old lathe bed is used as an out- 
board support for open-side planer work. In this shop a 
large number of long castings are required to be faced on 
the ends. The outboard supports originally used to carry 
the weight of the overhanging ends did not prove satis- 
factory, but all trouble from this source was eliminated by 
the new support made from the discarded lathe bed. The 
old bed was provided with a carriage mounted on grooved 
rollers supported by the V-ways. The lathe bed thus equipped 
was set on a concrete foundation and leveled up with wedges 
like those used for the planer. 


Miscellaneous Uses for Old Lathe Beds 


In a number of cases, old lathes have been stripped and 
the beds used for benches. Benches made in this way will 


support almost any weight that is placed upon them, and in 
addition leave a clear space below the bench. The usual 
method of converting an old lathe bed into a bench is to 
fasten maple planks or boards to the top. 
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In one instance, a plumber obtained an old lathe bed and 
converted it into a threading bench, for which it prove 


ideally adapted. The heavy body and solid cast-iron legs 


are sufficiently rigid to prevent the shifting of the bench, 
or weaving, such as often proves troublesome in the case of 
benches constructed in the usual manner. Old lathe beds 
have also proved particularly useful as benches for the cast. 
iron surface plates employed in newspaper printing piants. 
These cast-iron plates, which are 28 inches wide, are often 
10 feet in length, and obviously require a very rigid support, 
* * * 


VERTICAL TURRET LATHE EQUIPPED 
FOR DEEP BORING 


By B. J. STERN 


In the accompanying illustration, is shown a vertical tur. 
ret lathe equipped for boring and facing valve castings hay: 
ing extra long bodies. The first step, in equipping the ma- 
chine for the boring operations, was to remove the cross-rail 
casting and the saddle A. The cross-rail casting was then 
replaced by the casting B, which was secured in place by 
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Vertical Turret Lathe equipped for boring Valves having Long Bodies 


bolts C and D. Casting B was machined at £ to bring this 
surface in line with the finished face at F. The cross-rail 
casting and saddle were then mounted on the face HZ. By 
this arrangement, the range of the vertical movement of the 
spindle was increased 20 inches, thus making it possible to 
handle the valve boring operations on a production basis. It 
was necessary, of course, to lengthen the feed-shaft and to 
make other minor alterations. 


* * * 


MEETING OF AMERICAN SOCIETY FOR 
STEEL TREATING 


The eighth annual convention of the American Society for 
Steel Treating will be held in Chicago September 20 to 24 
in conjunction with an extensive steel heat-treatment equip- 
ment and machine tool exposition. All the technical sessions 
of the convention will be held at the Drake Hotel, which will 
be the convention headquarters. The exhibit will be held at 
the Municipal Pier. It is expected that this exposition and 
convention will be the largest that the steel treating indus- 
try has ever held. In connection with the convention, there 
will also be a conference on metallurgical education. The 
8000 square feet of exhibit space available in Chicago has 
already been reserved, indicating an unusually large exhibit. 
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MAKING ENLARGED OR REDUCED SCALE 
DRAWINGS 


By DANIEL D. MOLONY 


The writer has found the device shown in the accompany- 
ing illustration to be very useful in transferring to reduced 
or enlarged scale, the undimensioned spaces on drawings. It 
consists essentially of a triangular piece of celluloid with a 
pin marking the vertex of two triangles scribed on the cellu- 
loid. Parallel with the scribed base line BC are scribed the 
lines marked 2, 3, and 4. The line marked 2 intersects the 
vertical line at a distance above the vertex equal to one-half 
the altitude of the isosceles triangle formed by the two 
scribed triangles. The line marked 3 intersects the vertical 
line at a distance above the vertex equal to one-third the 
altitude of the triangle. On the 3/8-inch border outside the 
base line BC, a paper strip is fastened by means of thumb- 
tacks, for which holes are provided as indicated. The inner 
edge of the paper strip is positioned to coincide with the base 
line BC. 

When a drawing is to be made to an enlarged scale, the 
base corresponding to the desired ratio of enlargement is 
placed directly over the points to be replotted on the enlarged 
drawing. A straightedge is placed on the celluloid device in 
such a position that the edge is in contact with the vertex 
pin and at the same time passes through one of the points 
to be transferred. The properly enlarged dimension will then 
be indicated on the base line BC. For instance, let it be 
assumed that a copy of a drawing is to be made to a scale 
twice as large as the original. Placing the triangle over the 
drawing to be enlarged with the points D and E directly over 
the ends of the line to be transferred, we next place a 





PAPER STRIP 
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Device for Use in making Enlarged or Reduced Scale Copies of Drawings 


Straightedge in contact with the pin and in such a position 
that its edge passes through the point E. We now have the 
required enlarged dimension FG laid off directly on the base 
line BC. 

To make a drawing to a reduced scale, the reverse proce- 
dure is followed. In the latter case, the strip of paper is 
fastened along the base line corresponding to the required 
reduction. For instance, if the drawing is to be made one- 
fourth the size of the original, we would select the base line 
marked 4. Then with the base line BC coinciding with the 
line on which the various points to be transferred are lo- 
cated, we employ a straightedge as described to transfer the 
corresponding points to the edge of the strip along line 4. 
All the dimensions or spaces to be transferred may be laid 
of on paper strips before beginning the new drawing, if de- 
Sired. In order to eliminate mistakes or confusion in laying 
off the dimensions, each strip can be given an identifying 
Mark or notation when marked off. 


s 6 * 


The increasing popularity of the closed motor car is well 
illustrated by some figures recently published by the General 
Motors Corporation. In 1922, only 28 per cent of the sales 
Tepresented closed cars, while in 1925, 63 per cent, and in the 
first six months of 1926, nearly 80 per cent were closed cars. 
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TESTING LEAD OF THREADS 


By CHARLES KUGLER 


The method of testing the lead of a screw thread that is 


shown in the accompanying illustration is employed by the 
writer for thread gages that do not have centers at each end. 
Referring to the illustration, A is an angle-plate with a V- 
groove cut in one side. If an angle-plate of this kind is not 
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Method of testing Thread Lead 


available, a V-block may be used. At B is the base of a sur- 
face gage which rests on the surface plate C. D and E are 
parallels, and F is an indicator. 

The parallel E is used as a guide for locating the angle- 
plate A and the base of gage B. The angle-plate A, to which 
the thread gage G is secured, rests on the gage-block H. After 
taking a reading of the indicator with the point R making 
proper contact with the thread to be tested, the gage-block H 
is removed and the angle-plate A lowered until it rests on 
the surface plate C. 

The height of the gage-block H is determined by the dis- 
tance between the number of threads to be tested. If the 
indicator shows no variation when brought into contact with 
the thread after the gage is lowered, the lead is considered 
correct. If there is an error in the lead, the exact amount 
of error will be shown by the indicator. If necessary, small 
C-clamps may be used to hold the parallel bars in position. 
As the parallel # serves to keep the surface gage lined up 
with the thread gage to be tested, there is no necessity for 
scribing a line along the top of the threads to serve as a 
guide in measuring the lead. 


* * * 


SIZES OF PIPE BOSSES IN CAST IRON 


By EDWARD T. HEARD 














Size A B Size A B 
1/4 1 3/8 11/4 2 1/2 11/16 
3/8 1 1/8 7/16 1 1/2 2 3/4 13/16 
1/2 1 7/16 1/2 2 3 3/8 7/8 
3/4 1 3/4 9/16 2 1/2 4 1/8 : 
1 2 1/16 5/8 3 4 3/4 1 


A = Minimum size for safety. 











MACHINERY 


August, 1926 














The Machine-building Industries 











WV irene the usual seasonal decline in production is 
noted in several industries, the first half of 1926 
closed with productive activity at a high level, the 
credit situation generally being easy and consumption de- 
mand large. The steel industry, having declined from its 
high peak in March, has since then held up unusually well, 
averaging about 80 per cent of capacity. A survey made by 
the National Association of Manufacturers, covering the 
maximum employment capacity of thirty basic groups of 
industry, shows these groups operating at 84 per cent of 
capacity. Car loadings are again on the increase, exceeding 
one million cars per week. Of the major industries, serious 
reduction of output is noted only in the New England textile 
mills. The Federal Reserve Board reports a gain in whole- 
sale and retail trade over the volume of a year ago. The 
retail trade in the five months ended in May, which is the 
last month for which complete statistics are now available, 
sets a new high record for all time. 

The steady refusal of the iron and steel industry to enter 
a real seasonal slump, which is long past due, continues to 
puzzle forecasters of business conditions, as the expected 
curve of the business cycle is by no means being adhered to. 
Instead of a decline, heavier buying of iron and steel for 
third-quarter needs is reported in all sections. The railroads 
have increased their purchases, and steel bar and sheet steel 
demand has held up unusually well. Late in June the falling 
off in sales of structural steel was apparently not considered 
very serious by the leading mills, who announced a two- 
dollar advance in price on standard structural shapes. 

According to the reports presented at the meeting of the 
Atlantic States Shippers’ Advisory Board on July 8 at 
Atlantic City—a meeting attended by over 500 shippers and 
railroad officials in the eastern states—business for the third 
quarter of 1926 will, in general, continue at about the same 
volume as for the corresponding period of 1925. According 
to the summary presented by the board, there will be a mod- 
erate increase over the corresponding period a year ago in 
the machinery industry. The iron and steel industry and 
the automotive parts industry may be expected to operate 
at about the same level as a year ago. It is also stated that 
New York, Pennsylvania, and New Jersey lead in building 
permits on the Atlantic coast, and that prospects for building 
construction continue good, although it may be expected that 
the pace will moderate somewhat. 

At the Midwest Shippers’ Advisory Board meeting held 
July 14 at Davenport, Iowa, it was reported that in this 
district, increased business in the next three months, com- 
pared with the corresponding period of 1925, may be ex- 
pected in several industries, including iron and _ steel 
products. 

The volume of building construction is substantially larger 
than a year ago, although the trend is downward, especially 
in speculative housing construction. The contracts awarded 
in June are estimated at $237,625,000 as compared with 
$203,479,000 in June a year ago. The contracts let during 
the first six months of the year, according to the Engineering 
News Record, totalled $1,360,000,000 as compared with $1,- 
138,000,000 for the same period a year ago. 


The Machine Tool Industry 


The reduced demand characteristic of the summer months 
is in evidence in the machine tool industry, but on the whole, 
business in this field shows an improvement over several 
years past. Ernest F. DuBrul, general manager of the 


National Machine Tool Builders’ Association, states that ever 
since January, 1925, machine tool orders have been consider- 
ably above the average for the three years 1922, 1923, and 
1924. 


“No one can prophesy,” says Mr. DuBrul, “how long 





the demand is likely to continue above this average, and the 
experienced machine tool man does not expect a continuously 
rising trend; therefore, he has not been surprised to fing 
that the demand curve has taken a downward trend during 
the last few months.” While there has been a reduction in 
general employment in the industries, a number of machine 
tool manufacturers state that there is a scarcity of skilled 
mechanics. 


The Iron and Steel Industry 


While there has been a seasonal decline in the iron and 
steel industry, the mills are, nevertheless, operating to a 
greater extent than at the corresponding period in 1924 and 
1925. <A revival of confidence in this industry has been ap- 
parent for nearly two months, after a period of uncertainty 
and hesitation. The Federal Reserve Bank of Cleveland 
points out that consumption is holding up much better than 
was expected, and that it is well ahead of what might be 
considered normal at this time of the year. Buyers are 
disposed to cover their estimated future needs more freely. 

A big factor in the increased buying has been the com- 
parative stability of prices. As a result, the operating con- 
ditions of the steel mills have been good, running at about 
80 per cent of the steel ingot capacity. In June, 1925, pro- 
duction had been reduced to 65 per cent, and was still fall- 
ing; yet in that year the greatest total steel output in the 


“history of the country was established. The figures for steel 


output in May, the last month for which complete statistics 
are available, show a production of nearly 85 per cent of the 
theoretical capacity, as against 88 per cent during April; but 
the May tonnage was over 14 per cent ahead of the same 
month in 1925. The steel production in June is estimated 
to have fallen about 5 per cent below the output in May, 
but it was approximately 14 per cent ahead of the corre- 
sponding month a year ago, while the output for the first 
six months is the largest in the history of the American steel 
industry, and exceeds the record output of the corresponding 
months in 1925 by nearly 8 per cent. On the first of July, 
220 of the country’s 369 blast furnaces were in operation, 
which is slightly below the theoretical normal of 60 per 
cent. 


The Automobile Industry 


The production of automobiles, as usual, is declining at 
this time of the year, preparations for many new models 
being under way. The July production, therefore, is likely 
to be appreciably below that of recent months, but it is ex- 
pected that higher schedules will be resumed in August. 
Satisfactory conditions are reported throughout the industry, 
the demand for both new and used cars keeping up well. 
Commerce and Finance points out that stocks of new Cars 
are moderate, and that if the sale of used cars continues as 
active as it is at present, throughout the summer montlis, 
the industry will remain in a fine condition in the fall. The 
General Motors sales to consumers were thought to have 
reached the peak in April, but May sales considerably ex- 
ceeded those of the previous months, and the sales since 
that time have far exceeded those of a year ago. Several 
other automobile companies, including Dodge Brothers, re 
port the biggest business in their history. 

Railroad traffic remains heavy. The greatest freight traffic 
that the railroads of this country were ever called upon to 
move in any corresponding period was handled without dif 
ficulty during the first half of this year. The number of net 
ton miles showed an increase of 6 per cent over the corre 
sponding period of last year, and an increase of nearly 9 per 
cent over the corresponding period of 1924. No car shortage 
is reported, the heavy freight being handled without any 
difficulty. 
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CINCINNATI BICKFORD PLATE AND 
RIVET HOLE DRILLER 


A drilling machine of a special heavy radial type has re- 
cently been developed by the Cincinnati Bickford Tool Co., 
Cincinnati, Ohio, particularly for use in boiler, tank, and 
structural shops. With this machine large quantities of 
duplicate plates can be quickly drilled. The base of the 
machine is mounted on wheels and arranged for traveling 
under power on a track placed parallel to a bench or trestle 
on which are stacked the plates to be drilled. The bench 
should be long enough to support two stacks, end to end, of 
the longest plates handled in the shop. Then, while one 
stack is being drill- 


provided with either an electric or a compressed air clamp- 
ing device. With the electric type, the arm is clamped by 
means of a small motor, and with the compressed air type, 
by a double-acting air cylinder. The control of both types 
is located on the head near the spindle, so that the operator 
can clamp and unclamp the arm without leaving his position 

at the head. e 
The large handwheel on the right-hand side of the head 
is employed to move the head along the arm. The movement 
is 1 1/4.inches per revolution of the handwheel. About one- 
eighth of a revolution is lost motion, which provides a ham- 
mer effect for the fine adjustment of the head along the arm, 
whereby an accurate alignment of the drill is quickly ob- 
tained with the holes 





ed, another stack 
may be set up on 
the opposite end of 
the bench so. that 
they can be drilled 
without loss of time 
as soon as the first 
stack is completed. 
AS many plates 
may be stacked on 
each other as the 
length of the twist 
drill being used will 
permit. The practice 
is to use a_ plate 
from a previously 
drilled lot as a tem- 
plet. With this meth- 
od, the laying out of 
holes is practically el- 
iminated when large 
quantities of dupli- 
cate plates are being 
drilled. In drilling 
1/4-inch plates, a pro- 
duction of 800 holes 








in the templet. Quad- 
ruple back-gears in 
the head, of the se- 
lective sliding type, 
combine with a va- 
riable-speed direct- 
current or a mul- 
tiple-speed alternat- 
ing-current driving 
motor to give a de- 
sirable range of spin- 
dle speeds for plate 
drilling. Closely 
graded feeds permit 
of working drills up 
to the limit of their 
capacity. Clutches 
forstarting, stopping, 
and reversing the 
spindle are operated 
through a lever con- 
veniently located at 
the right of the spin- 
dle. These clutches 
are fully enclosed, 
run in oil, and can 








of 11/16-inch diam- 
eter has been main- 
tained per hour. Only 
one man is required to operate the machine, the usual labor 
gang being employed only in stacking new plates and remov- 
ing drilled ones. In addition to high-production, further 
economies are realized in erecting the work in the field. 
Reaming is practically eliminated, because of the method of 
duplicating holes with straight sides. 

While the arm of the machine is of large proportions, it 
may be swung with one finger, and so the twist drill can be 
positioned over the plates with a minimum of time and ef- 
fort. This feature is obtained through the use of large-diam- 
eter hardened steel rollers which bear on a hardened and 
ground steel ring on the column. The driving motor can be 
of 10 or 15 horsepower, and is supported on an extension of 
the arm. The latter can be furnished in 4-, 5-, 6-, or 7-foot 
lengths to suit the maximum width of plate handled. The 
arm swings on a column which is secured to the base by 
means of a heavy flange. Provision is made on the lower 
part of the column for clamping the arm rigidly in position 
while drilling. A large amount of clamping surface insures 
against any side movement of the arm, and this is an im- 
portant factor in preventing drill breakage. 

A hand-lever is furnished as standard equipment for 
Clamping the arm to the column, but the machine can be 





Fig. 1. Cincinnati Bickford Heavy-type Plate and Rivet Hole Driller 


be easily adjusted. 
The spindle is made 
of a_ special alloy 
steel having an ultimate tensile strength of approximately 
200,000 pounds per square inch. The feed rack and pinion 
are made of the same material. Ball thrust bearings are 
furnished at both the top and bottom of the spindle sleeve. 

A trip automatically disengages the power feed when the 
drill penetrates the bottom plate of a stack. This trip acts 
directly on the main feed clutch. A countersinking attach- 
ment can be furnished by means of which the operator can 
position the head and arm with one hand and countersink 
with the other. The attachment consists of a long lever 
fastened to the feed pinion shaft, which provides a lever feed 
to the spindle. 

The machine may be locked to the rails by means of four 
clamps located near the wheels. These clamps grip both 
sides of the rail-head and are operated in unison through a 
large handwheel. An equalizing system insures uniform 
gripping of the four clamps. A two-horsepower constant- 
speed motor mounted on the base furnishes power for propel- 
ling the machine along the track. This motor is geared di- 
rectly to the axle through a worm drive, and is controlled by 
means of a reversing drum-type controller. When the travel- 
ing feature is not desired, the machine can be equipped with 
either of two stationary bases—a short base which merely 












































Fig. 2. Rear View of the Plate and Rivet Hole Driller 


serves as an anchorage or a standard radial drilling machine 
base having a large working surface provided with T-slots. 

In some shops, it may be preferable to have one man oper- 
ate two machines located on opposite sides of the bench on 
which the plates are stacked. For such an arrangement, the 
machines can be equipped with right- and left-hand arms, 
in order to reduce to a minimum the distance traversed by 
the operator in going from one machine to another. If in 
addition to plate drilling, the machine is to be used on a 
general class of work, a standard radial drilling machine 
mounted on a track type of base can also be furnished. Pro- 
vision is made on this machine for raising and lowering the 
arm to accommodate various heights of work. 





BULLARD VERTICAL TURRET LATHE 
IMPROVEMENTS 


Several changes and improvements have recently been 
made in the line of vertical turret lathes built by the Bullard 
Machine Tool Co., Bridgeport, Conn. The bed casting of all 
machines has been strengthened, and finished pads are now 
provided on the bed for supporting a forming attachment 
bracket for the side-head. The forming attachment is made 
in two types—a plate type which is intended for use in 
crowning pulleys and machining similar contours, and a uni- 
versal type, which may be set to cover a wide range of angles 
such as is required in machining bevel gears. 

Material specifications have been changed to include a cast- 














Construction of Turret on Bullard Vertical Turret Lathes 


MACHINERY 





August, 1926 





steel main slide, an all-steel turret, and a steel Side-head 
slide. An important change in the turret construction con- 
sists of the locking mechanism. This comprises two stee] 
rings, which are screwed and doweled to the inner side of 
the turret and the face of the main slide. One of these rings 
may be seen at the right in the accompanying illustration. 
Each ring is provided with five pairs of opposed bevel sur- 
faces which mesh positively at the five points of turret reg. 
istry. In addition to the greater strength and accuracy which 
this construction provides, the mating of the rings on op. 
posed bevel surfaces assures a longer life of the parts. 

Alemite Zerk pressure oil-gun lubrication has been adopted 
for all bearings in external units which do not have a fixed 
relation to the bed and in which the bearings cannot be 
reached by oil from the constant-flow system or from other 
unit reservoirs. 


WILKIE CONNECTING-ROD GAGE AND 
STRAIGHTENER 
A connecting-rod gage of new design, with arbors and 


straighteners, has recently been placed on the market by the 
Continental Machine Co., 1301-1303 Washington Ave., South, 




















































































Wilkie Connecting-rod Gage and Straightener 






Minneapolis, Minn. For the bending test, the rod is placed 
vertically in the device, and any error that may exist is ob- 
served between the wrist-pin and the testing plate. The error 
is corrected by merely tightening a set-screw of a universal 
bender. 

The rod is placed in the horizontal position for testing the 
amount of twist, and this can be observed between the wrist- 
pin and the ways of the device. Elimination of the twist is 
accomplished by merely turning a set-screw on a universal 
twister. The device can also be used for determining whether 
or not the wrist-pin holes of pistons are bored square with 
the sides, and for making initial tests on connecting-rod and 
piston assemblies. 
























KENT CAP-SCREW AND BOLT THREAD- 
ING MACHINE 


An automatic cap-screw and bolt threading machine has 
recently been placed on the market in two sizes by the Kent 
Machine Co., 268 N. Water St., Kent, Ohio. Each size - 
readily adjustable to accommodate the range of work within 
its capacity. The smaller machine is designed for cap-screws 


















August, 1926 


up to 1/2 inch in diameter and up to 3 1/4 inches in length 
under the head; it will thread the body of screws for a length 


of 2 1/2 inches. Screws over 1/2 inch in diameter and up 
to 4 inches in length under the head are handled by the 
larger machine, which also cuts threads up to 2 1/2 inches 
long. 

The hopper feed of each machine is so designed that the 
only change needed to suit different sizes of screws is to 
replace the agitating plate in the center of the hopper. 
Plates are furnished with the machine to suit the range, and 
these plates are readily attached and detached, so that the 
change from one plate to another can be made in a few min- 
utes. The delivery chute from the hopper to the machine 
proper is adjustable within the range of the machine. When 
the machine is used for threading cap-screws, this chute de- 
livers each blank to a carrier, from which it is transferred 
to holding jaws for the threading operation. The cap-screw 
is held by the head, and an internal trip on the die-head reg- 
ulates the length of thread cut. In threading bolts, the 
method of feeding is similar, but the bolt is held by the 
shank in the clamping jaws, thereby insuring a thread con- 
centric with the shank. 

After a blank has been fed into the threading position, the 
spindle that carries the die-head is automatically advanced 

















Kent Automatic Machine for threading Cap-screws and Bolts 


for the operation. When the screw or bolt has been threaded 
to the desired length and the die-head automatically opened 
and backed off the blank, the gripping jaws are automatically 
released and the finished product is then ejected from the 
threading position by a new blank. The action of threading 
and ejecting is rapid, and so there is practically no “air- 
cutting” time. The machine is driven by belt from a coun- 
tershaft. 


“LO-HED” ELECTRIC HOISTS 


Six “Lo-Hed” electric monorail hoists, ranging in capacity 
from 3 to 12 tons, have just been added to the line manufac- 
tured by the American Engineering Co., Philadelphia, Pa. 
Each hoist is made in bolt-suspension, hand-geared trolley, 
motor-trolley and cab-control types. Push-button, remote, or 
foundry-type controls can also be provided. Open cabs are 
furnished for indoor use, and closed cabs for outside service. 
The new hoists are designated as “Class J,’”’ and embody the 
Same principles of design as the other models of ‘Lo-Hed” 
hoists built by this company, with such additional features 
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‘‘Lo-Hed’’ Electric Monorail Hoist 


as are necessitated by the higher speeds at which the hoists 
operate and the heavier loads they are designed to handle. 

The drum and motor are placed on opposite sides of the 
I-beam track, so that the load block can be drawn up between 
them until it almost touches the beam. This utilizes the 
available head room, and enables the hoists to handle larger 
loads and stack parts higher than would otherwise be pos- 
sible. Hyatt roller bearings are provided in the trolley 
wheels, and ball thrust bearings between the wheels and the 
trolley frames. The hoisting motor is equipped with ball 
bearings, is totally enclosed, and drives the drum through 
spur gears, which run in oil. A quick-acting brake is auto- 
matically applied the instant the current is turned off, either 
accidentally or intentionally, and stops all movement of the 
load without drift. 


TRAHERN REVERSIBLE COOLANT PUMP 


A Trahern reversible pump has recently been placed on 
the market by the George D. Roper Corporation, Rockford, 
Ill., for pumping cooling water, oil, or compound on metal- 
working machines. A feature of this pump is the pulley drive 
construction. All strain due to belt pull is eliminated from 
the driving shaft by the use of an extended bearing or hub, 
which is cast integral with the back plate around which the 
pulley revolves. The pump will reverse automatically with 
the machine on which it is installed. 




















Trahern Belt-driven Reversible Coolant Pump 
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A relief valve built into the faceplate obviates the neces- 


sity of installing an independent valve in the line. This 
relief valve automatically by-passes all excess flow of liquid 
and may be used as a complete unloader for the pump, re- 
gardless of the direction of pump rotation. The pump is 
especially adapted for use on reversible metal-working ma- 
chines, such as screw machines, turret lathes, bolt-cutters, 
etc., but it can also be used on one-way equipment, such as 
milling, gear-cutting and bolt-cutting machines. Four sizes 
of the pump are made, having capacities ranging from 1 to 
26 gallons per minute. 


CINCINNATI RAPID-TRAVERSE SIDE- 
HEAD BORING MILL 


A 6-foot boring mill equipped with a rapid power traverse 
side-head constitutes the latest development of the Cincin- 
nati Planer Co., Cincinnati, Ohio. The side-head is designed 
to permit machining work of any height within the capacity 
of the mill, and its ram can reach almost to the center of the 
table. With this third head on a boring mill, boring, facing, 
and turning cuts can be taken at one time. Power can be 
used for feeding the head up or down or the ram toward 
the work. 

The side-head has a rapid power traverse in all directions, 
power being obtained through an individual motor placed 
on the right-hand housing. This motor is controlled by shift- 
ing the lever of a drum controller. As the rapid power trav- 
erse lever is thrown in, the feed is automatically disengaged. 
The side-head does not interfere with the operation of the 
rapid traverse lever for the rail heads. 

The speed-change levers for the table have been brought 
to the front of the machine in front of the side-head, where 
they are convenient to the operator, and the starting and 
stopping levers have also been brought into the same loca- 
tion. A narrow guide has been embodied in the construction 
of the side-head to eliminate twisting, and the face of the 
right-hand housing has been considerably increased in width 
to give a rigid housing, which makes it possible to run the 
side-head up to the extreme position and still take heavy 
cuts. The ram is made of cast iron, and has a steel rack 
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Fig. 2. Side-head provided with the Taper Attachment 


bolted to it. In case of an accident, it is an easy matter to 
replace the rack without scrapping the entire ram. The side- 
head can be provided with a taper attachment, as shown in 
Fig. 2, or with a crowning attachment. A thread-cutting at- 
tachment can also be furnished. 


“ROLLWAY” PUMP IMPROVEMENTS 


Several improvements have been made in the construction 
of the “Rollway” pump manufactured by the Universal 
Standard Sales Co., Woodward at Grand, Detroit, Mich. This 
pump was described in April, 1923, Macuinery. Formerly, 
the pump was furnished with aluminum rollers, and some 

difficulties were encountered from the rollers 














“freezing up’? with chips. The special bronze 
rollers now provided have eliminated these dif- 
ficulties. For pumping dirty water and corro- 
sive substances, the pump is now equipped with 
rollers made of a special monel metal. 


SWIFT ELECTRIC FLUE WELDER 


The exclusive selling rights for an electric flue 
welder recently developed by the Swift Electric 
Welder Co. have been taken over by Joseph T. 
Ryerson & Son, Inc., 16th and Rockwell Sts., 
Chicago, Ill. This machine was designed for 
“safe-ending” flues and for reclaiming small 
pieces. Equipped with proper dies, it can be 
used for any kind of butt-welding. The machine 
may also be used for welding round or bar stock 
or for annealing, upsetting, heating, stretching, 
etc. The welder is said to be flash-proof, which 
insures long life to the windings and bearings. 
All moving surfaces slide on hardened and 
ground steel plates. 

The clamps are of an improved flash- and slag- 
proof adjustable type, and slide on hardened steel 
guide plates. Foot-operated air cylinders leave 
the hands of the operator free for handling the 
work. Three-quarters of a cubic foot of air at 
a pressure of approximately 80 pounds per 
square inch is required for a weld. Two pairs of 
dies are used for each set, one set handling work 
on both 2- and 3-inch tubes. On the larger work, 
a separate set of dies is required for each size 








Fig. 1. 





Cincinnati Boring Mill equipped with a Power Rapid Traverse Side-head 


of flue. All dies are water-cooled, and are pro- 
vided with hardened steel guide plates. 
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Electric Flue Welder placed on the Market by Joseph T. Ryerson & Son, 
Inc. 


The machine is equipped with a pressure cylinder for push- 
ing up the work. This cylinder may be connected to either 
a hydraulic accumulator, Oilgear pump, or a hand-operated 
oil jack. A pressure of 800 pounds per square inch is re- 
quired for 6-inch tubes, and a pressure proportionately less 
for smaller work. The welder is operated by a remote con- 
trol system, which consists of a contactor panel separately 
mounted and operated from a lighting circuit by a push- 
button switch located on the welder. The machine can be 
supplied for either 220-, 440-, or 550-volt current, preferably 
of 60 cycles, for the primary circuit. This circuit is air- 
cooled, and the secondary circuit is water-cooled. Boiler 
flues and superheater tubes of any size up to 6 inches in 
diameter can be handled in this machine. 


“RED-E-HALL” PORTABLE ELECTRIC 
PIPE MACHINE 


A portable motor-driven machine designed for threading, 
reaming, and cutting off pipe has recently been placed on the 
market by Hall-Will, Inc., Erie, Pa. Pipe from 1/4 to 2 
inches can be handled, and bolts from 1/2 to 1 1/2 inches. 
The machine can also be used as a power unit for driving 
hand stocks up to 12 inches, through a universal shaft. Port- 
ability of the equipment is obtained through a built-in truck, 
the rear feet of the machine being mounted on small wheels. 
Double swivel castors lo- 


MACHINERY 


997 


1750 revolutions per minute, and is reversible. It is bolted 
direct to the main frame at the tailstock end, as may be 
seen in Fig. 2, where it is easily accessible for adjustment 
and oiling. A push- or ‘turn-button control for starting, 
stopping, and reversing the machine is attached to the front 
of the bed. Timken roller bearings are furnished for all 
drive shafts, and all gears and shafts run in oil. Three 
speeds of operation are available, speed changes being made 
through a selective slide system of gears. 

Close nipples can be threaded without extra equipment, 
using only the standard chuck. The lever handle on top of 
the die-head is manipulafed to open and close the dies. When 
the die-head has once been set to a given size, it can always 
be brought back to the same size by pulling down the lever 
into the locking position. Adjustment for over-size and under- 
size threads is made by turning two nuts. Graduations and 
markers facilitate setting the die-head for various sizes of 
pipe. A locking device guards against the head opening or 
slipping while a thread is being cut. Cutting oil is forced 
into a chamber in the die-head, from which three outlets dis- 
tribute it directly to the dies. 

The cut-off attachment is a new type, in which the ways 
and support for the V-block are cast solid with the die-head. 
The cut-off block is mounted on the front V-block, a taper 
gib insuring proper adjustment of the tool-block to keep it 
steady at all times. Rapid operation of the cut-off tool is 
obtained through a handle on the cut-off screw. Double op- 
posed V-blocks equipped with interchangeable hardened tool- 
steel plates hold the pipe steady while it is being cut off. 
The rear block opposite the cut-off blade is made extra wide, 
as this block takes most of the thrust and wear resulting 
from the cut-off tool. These V-blocks are operated through 
a handle on the rear side of the machine, which is fastened 
to a right- and left-hand screw. A reamer and chamfer lever 
is mounted on the cut-off block. 

The oil pump is of the rotary geared type, is reversible, 
and is driven direct through a constant-speed motor. This 
machine will cut both right- and left-hand threads. Four 
sets of chasers cover the complete range. The weight of the 
machine is approximately 450 pounds. 


DEFIANCE SIX-SPINDLE TAPPING 
MACHINE 


A six-spindle single-purpose machine designed for simul- 
taneously tapping all the spark plug holes in automobile cyl- 
inder heads or similar work is the latest development of the 
Defiance Machine Works, Defiance, Ohio. The production ob- 
tained with this machine ranges from thirty to forty-five 
tapped heads per hour. The spindles are mounted at fixed 
center distances in a head that slides vertically on the face 
of the column. Four, six, or eight spindles can be provided, 
and they may be spaced to meet requirements. 





cated at the front of the 
machine elevate this end 
instantly as the handle is 
moved forward. When the 
machine is not moved fre- 
quently, the truck, wheels, 
and castors can be dis- 
mantled within three min- 
utes, 

A friction 
starting 


clutch for 
and stopping is 
operated by means of a 
lever handle on top of the 
machine. This feature fa- 
Cilitates the checking of 
threads, trying on of fit- 
tings, and screwing up of 





parts. There is a silent 
chain drive between the 
motor and the machine. 




















The motor is of 1 horse- 
runs at 


Fig. 1. 


Dower 


capacity, 





Portable Motor-driven Pipe Machine brought out by 
Hall-Will, Inc, 


Fig. 2. Tailstock End of Pipe 


Machine 



























































Defiance Six-spindle Fixed-center Tapping Machine 


The feed mechanism operates the tapping head up and 
down by means of a screw. The feed-gears are selected to 
correspond with the number of threads per inch in the holes 
to be tapped. Stopping or reversing of the spindle head may 
be accomplished instantly at any position of either the up 
or down stroke. The head reverses automatically at the bot- 
tom of the down stroke, and stops at the end of the up stroke. 
Adjustable stops can be set to regulate the travel of the head 
from 2 to 12 inches. The machine is equipped only for a 
direct-connected motor drive, a 10-horsepower reversible mo- 
tor being recommended by the manufacturer. 

Some of the important specifications of this machine are 
as follows: Working surface of table, 20 by 36 inches; maxi- 
mum distance from nose of spindle to top of table, 32 inches; 
distance from center of spindle to face of column, 8 inches; 
and maximum travel of head, 12 inches. The four-spindle 
machine weighs about 5800 pounds, the six-spindle machine, 
6000 pounds, and the eight-spindle machine, 6200 pounds. 


“FLEXTOL” ELECTRIC HAND TOOLS 


Screwdriving, nut-setting, drilling, boring, grinding, buff- 
ing, and other operations can be performed by means of two 
“Flextol” hand tools recently placed on the American mar- 














Fig. 1. 


‘‘Flextol’’ Type A Tool for Drilling, Screwdriving, 
Nut-setting Operations 


and 
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ket by J. C. Edgecumbe & Co., 149 Broadway, New York City, 
The type A tool shown in Fig. 1 is intended for driving all 
sizes of wood and metal screws up to 5/16 inch, setting nuts 
up to 5/8 inch, and drilling holes up to 1 inch in wood ang 
3/8 inch in metal. 

The type B tool illustrated at A, Fig. 2, is designed for 
drilling holes up to 1/4 inch in wood and metal, and for 
grinding and polishing. The power unit for each type cop- 
sists of a motor of from 1/4 to 1/3 horsepower, running at 
1400 or more revolutions per minute, which may be gus. 
pended vertically in a convenient place. A flexible shaft 
coupled to the armature of the motor transmits the power 
to the tools. In addition to the vertical suspension of the 
motor and flexible shaft, a horizontal drive may be employed 
to give a greater radius of action. The device illustrated 
at C, Fig. 2, facilitates using the tools at any angle. 

In the type A tool, a speed reduction of 5 to 1 is obtained 
through epicyclic friction cones, with the result that screw. 
drivers, nut-setters, or drills are driven at 280 revolutions 
per minute. With this tool, when the motor switch is closed, 
the drill chuck does not start rotating until pressure is ap- 
plied on the tool. This is a distinct advantage in driving 
screws or setting nuts. The epicyclic cones are made of 
hardened steel, and ground. The sun cone has an extended 

















Fig. 2. (A) Type B Hand Tool; (B) Nut-setting Attachment; 


(C) Universal Joint 
shaft, which is slotted for a portion of its length, and at- 
tached to the flexible shaft through driving pins. The nut- 
setting attachment used with the type A tool is shown at B, 
Fig. 2. This tool weighs 2 1/2 pounds, while the type B tool 
weighs 2 1/4 pounds. The type B tool is run at the motor 
speed, and is furnished with a three-jaw chuck and emery 
and buffing wheels. The principal advantages mentioned for 


these tools are that they are sufficiently light to be used with 
one hand, of such a small diameter that they can be used 
in corners and other inconvenient places, and so designed 
that they can be used at any angle. 








ZEISS HORIZONTAL “OPTIMETER” 


A horizontal “Optimeter” which, in combination with an 
inside measuring attachment, may be used for making both 
external and internal measurements, has recently been 
placed on the market by the George Scherr Co., 142 Liberty 
St., New York City. This horizontal type incorporates all 
the essential features of the vertical “Optimeter” equipped 
with a horizontal attachment, which was illustrated in Octo- 
ber, 1924, MAcHINERY, but the new instrument covers « much 
wider range of work. It is particularly useful for makers 
of plug gages, measuring disks, spherical end rods, et¢., and 
for both makers and users of ball and roller bearings. 
Equipped with the inside measuring attachment, the bore of 
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pall races and ring gages, and the width between snap gage 
jaws can be conveniently checked. _The inside measuring 
attachment will be described in the following. 

As clearly seen in the illustration, the bracket of the left- 
hand jaw is held by the tailstock, which is provided with a 
coarse and fine adjustment. The bracket of the right-hand 
jaw is attached: to the optical tube. Both brackets contain 
pivots for the adjustable measuring jaws. One end of the 
left-hand jaw bears against the tailstock, and one end of the 
right-hand jaw against the feeler of the optical tube, as the 
feelers of the opposite ends of the two jaws are brought into 
contact with the bore of the ring or jaws of the gage being 
checked. The optical tube is graduated to 0.00005 inch. 

Since the “Optimeter” is made expressly for measuring by 
comparison, the measuring jaws must be set to the nominal 
diameter of the part to be inspected by means of a snap gage 
built up from gage-blocks or by means of gage-blocks alone. 
In the former case, the outside feeler points of the measur- 
ing jaws are set directly to zero from the faces of the snap 
gage. In the latter case, a gage-block equal to the nominal 
size, less the sum of the lengths of both feeler points, is 
placed between the inside ends of the points, after which 
the optical tube is adjusted to zero. A reversal of the direc- 
tion of the measuring pressure is required, according to 
whether the inside or outside points are used, and this 
reversal is obtained through a switch lever. 

















Zeiss ‘‘Optimeter’’ equipped with Jaws for making Internal and 
External Measurements 


The part to be inspected may be placed on the table, and 
the latter raised until the measuring points come in contact 
with the proper surfaces, at which time the deviation of the 
part from the nominal size may be seen in the optical tube. 
It is, of course, necessary to move the part until the maxi- 
mum diameter has been located beyond doubt. This is ac- 
complished by means of a compound table motion, the lower 
Slide floating on balls in the direction of the measuring 
pressure, while the upper slide is traversed crosswise by 
Means of a rack and pinion. 

The vertical adjustment of the table permits the checking 
of bores and plugs at various heights or for taper. A swivel 
motion of the table is also provided to facilitate adjustment 
of the measuring jaws to a snap gage built up from gage- 
blocks. Both the feeler points of the jaws and the jaws them- 
Selves are readily interchanged. This is an important feature, 
because special feelers and jaws are used for small bores and 
for such parts as ball races. Parts can readily be checked 
Within an accuracy of 0.00004 inch. 


HARRINGTON ELECTRIC HOIST 


A recent addition to the line of hoists manufactured by 
the Harrington Co., 17th and Callowhill Sts., Philadelphia, 
Pa., consists of the 1-ton electric hoist shown in the illustra- 
tion. This hoist is driven by a universal motor which oper- 
ates on direct or alternating current of 110 or 220 volts and 
of any frequency. The drive is through two pairs of spur 
sears and worm-gearing. Lubrication of all gears and main 
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Harrington Electric Hoist 


bearings is accomplished automatically from a_ reservoir 
which need be refilled only a few times a year. The hoist 
may be supported by a hook, clevis, or trolleys of various 
designs, and changes from one type of suspension to another 
canbe quickly made. 

The ratio of the worm-gearing makes this mechanism self- 
locking, and so the load cannot overhaul the motor through 
the gearing. A brake on the motor shaft quickly stops the 
motor when the current is thrown off. This brake operates 
automatically when the hoist is started or stopped, and may 
be adjusted externally. Limit stops prevent over-travel of 
the hoist in either direction. 

A fan mounted on the armature shaft draws air around 
the field windings and the armature to insure a cool motor 
at all times. A drum controller is provided for all rope- 
operated hoists, but an automatic controller, operated through 
a push-button, can also be furnished for remote control. The 
speed of hoisting ranges from 10 to 25 feet per minute, de- 
pending upon the load, while the lowering speed is always 
25 feet per minute. Installation of the hoist is practicable 
in places of low head-room, as the distance from hook to 
hook is only 23 1/2 inches. 
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TAYLOR & FENN CONTOUR MILLING 
ATTACHMENT 
Cams and other parts of irregular contour can be readily 


milled on the vertical milling machine built by the Taylor & 
Fenn Co., Hartford, Conn., by employing an attachment re- 

















Fig. 1. Taylor & Fenn Contour Milling Attachment F 























Fig. 2. Taylor & Fenn Contour Milling Attachment set up for 


producing the Former Plate 


cently brought out by that company. As may be seen in 
Fig. 1, the attachment is fastened directly to the power-feed 
rotary table of the standard machine. The required.shape 
is produced from a former plate fastened to the table and 
held against a roller through the action of an adjustable 
spring. As the table rotates, this former feeds the work 
toward and away from the cutter to suit the desired outline 
of the work. Speeds and feeds may be quickly varied to 
suit requirements. 

For economically shaping the former, the same company 
builds a generating device by means of which the former is 
produced from a model or sample of the work. A guide pin 
of the same diameter as the cutter to be used is inserted in 
the spindle of the machine, as shown in Fig. 2, and the model 
A is held against this pin through pressure exerted by a 
spring. A milling cutter B of the proper size replaces the 
roller against which the former plate is to travel. This 
cutter is driven through gears and a belt running over pul- 
leys C and D. When the table rotates, the entire fixture 
moves back and forth as the model revolves in contact with 
the guide pin in the spindle, with the result that the desired 
contour is milled in the former plate. Fig. 3 shows a variety 
of parts milled by this method. 
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Fig. 3. 


Examples of Work milled on a Machine equipped with the 
Contour Milling Attachment 
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AIRCO-DAVIS-BOURNONVILLE 
WELDING TORCH 


A style 7700 oxy-acetylene welding torch, which covers the 
full range of welding from sheet metal to heavy forgings and 
castings, is being placed on the market by the Air Reduction 
Sales Co., 342 Madison Ave., New York City. In all torches 
of previous design, with the exception of one, it was neces- 
sary to operate with a slight excess of oxygen, in order to 
lessen the liability of back-firing, the required excess oxygen 
varying widely with the design of the mixing head and the 
tip used on the torch. The ideal welding condition is to burn 
one volume of acetylene with one volume of oxygen supplied 
through the torch. Theoretically, 2 1/2 volumes of oxygen 
are required for the complete combustion of one volume of 
acetylene, 1 1/2 volumes of oxygen being taken from the air. 
When the new torch is used with oxygen of 99.5 per cent 
purity, a ratio of one volume of acetylene to 1.01 volume of 
oxygen is possible. 

The new torch is shown in the accompanying illustration, 
together with extension tubes, mixing heads, and welding 
tips. The rear end of the torch is a brass forging provided 
with large gas passages. The handle is made of seamless 
knurled brass tubing, and is secured to the head and rear 
end by screws. The head is made of a special bronze, and 

















Airco-Davis-Bournonville Welding Torch with Extension Tubes, 

Mixing Heads, and Tips 
the tip nut, of phosphor-bronze. The oxygen and acetylene 
tubes are of seamless drawn brass, and are silver soldered 
to the head and the rear end. Three extension tubes, 6, 9, 
and 16 inches long, respectively, fit either of the two mixing 
heads and may be used with any tip from the smallest to 
the largest. The weight of the torch, complete with the 
larger mixing head, the 9-inch extension tube, and the largest 
tip, is 30 ounces. 


ATLAS POWER-DRIVEN PRESS 


A No. 63 power-driven screw-operated press has recently 
been placed on the market by the Atlas Press Co., Kalamazoo, 
Mich. This press is controlled by means of a marine-type 
multiple-disk clutch, which is engaged through a lever 1o- 
cated in front of the right-hand housing, viewing the ma- 
chine from the front. The ram may be stopped at any point, 
and the clutch set to slip when the required tonnage is ex 
ceeded. The standard press is built for 50-ton work and with 
a ram travel of approximately 7 feet per minute. However, 
by furnishing a different driving worm, gear, and screw, the 
speed of the ram can be increased or decreased. 

Special bases or fixtures may be supplied to suit require 
ments, and also uprights of any height. T-slots and key- 
ways are provided in the standard base to permit of accurate 
ly fitting jigs and fixtures. A five-horsepower motor running 
at 1200 revolutions per minute is recommended by it 
builder for driving the press. Some of the principal specif: 
ications of this machine are as follows: Distance between 
housings, 37 inches; maximum distance between screw and 














bli 





August, 1926 




















Atlas Screw-operated Press with Motor Drive 


base, 37 inches; maximum movement of ram, 30 inches; 
height of machine over-all, 81 inches; and floor space re- 
quired, 30 by 54 inches. 


FOSTER-JOHNSON ADJUSTABLE HAND 
REAMERS 


The important feature of a line of hand reamers being 
placed on the market by the Foster-Johnson Reamer Co., 
Elkhart, Ind., is that the blades may be expanded radially 
after being inserted full length into the work. Adjustment 
of the blades is effected through the medium of the knurled 
nut at the top end of the reamer. The bottom of this nut 
is graduated in thousandths of an inch to show the amount 
of expansion or contraction given to the blades. Removal of 
the reamer from the work is effected by contracting the 
blades and then drawing the reamer straight out. 























Foster-Johnson Adjustable Hand Reamer 


When the blades are expanded in the work, they are not 
forced into the metal, but are firmly seated against the walls 
until the tool is revolved. During the first quarter of a rev- 
olution, the blades feed outward to the full 
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Robey Sts., Chicago, Ill. With one of these chucks, drilling, 
tapping, reaming, counterboring, and similar operations can 
be quickly performed in a single-spindle machine, because 
the tools can be interchanged without stopping the spindle 
or reducing its speed. To release a tool from one of the 
chucks, the knurled collar is gripped lightly, and the release 
is instantly obtained. In inserting a tool in a chuck, the 
collar is simply held until the tool collet is in place. 

A control spring stops the collar in the correct position to 
release tools, and also insures an immediate engagement of 
the driving rollers with the quick-change collet when a tool 
is being inserted in a chuck. The chucks are regularly fur- 
nished with Morse taper or straight shanks, but they may 
also be made with special shanks. Collets of different styles 
can be provided. Five different sizes of chucks are made for 
Morse taper shanks from No. 1 to 6, inclusive. 


TRENT MELTING POT 
Two additions have been made to the line of electric melt- 
ing pots manufactured by Harold E. Trent, 259-261 N. Law- 
rence St., Philadelphia, Pa. The new pots are of 10 and 20 

















Trent Electric Melting Pot 


pounds capacity, respectively, and are quite similar in ap- 
pearance to the 45-pound pot shown in June MACHINERY. 
They are suitable for melting babbitt, lead, solder, and tin, 
and are adapted to 110- and 220-volt alternating or direct cur- 
rent. Current can be obtained from a lamp socket. A new 
design of protected plug contacts is used, whereby a standard 
plug obtains the three-heat combination. Spouts and two 
handles can be provided to facilitate pouring the molten 
metal. The crucible is insulated. 


COULTER AUTOMATIC DIAMOND BORING 
MACHINE 

Both ends of automotive connecting-rods are bored at one 

setting in the two-spindle automatic machine here illustrated, 

which uses diamonds for tools. This machine is a recent 





depth of the cut to which they have been 
adjusted by the knurled nut. The feed is 
accomplished through a spring collar. The 
reamers are manufactured in five sizes, from 
1 3/8 to 4 3/4 inches, and the range of ex- 
pansion varies from 1/8 inch on the smallest 
Size to 1/4 inch on the largest size. 


“WEAR-EVER” CHUCKS 


A line of “Wear-Ever” quick-change chucks 














of the design illustrated is being introduced 
to the trade by Scully-Jones & Co., 13th and 


Construction of ‘‘Wear-Ever’’ Quick-change Chucks 
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development of the Automatic Machine Co., 
Bridgeport, Conn. For the operation, the con- 
necting-rod is laid, as shown at A, on two lower 
bearings of the stationary casting B, which is 
bolted to the column of the machine. In these 
two lower bearings, are sliding non-rotating spin- 
dles, provided with plugs that project above the 
top of the bearings. These plugs fit the rough 
bores of the connecting-rod and thus locate it 
for the operation. The connecting-rod is clamped 
in place by means of bar C. Cross-bar D con- 
nects the two sliding work-locating spindles. 

The two boring-bars are guided in the opera- 
tion by the upper bearings of casting B. They 
are driven by the spindles of the sliding head EZ 
to which they are connected by means of special 
Oldham couplings. In addition to the bearings 
of casting B, the boring-bars are supported rig- 
idly close to the cut by the lower end of each bar 
entering an axial hole in the corresponding work- 
locating plug. 

The vertical movements of the spindle head, 
clamping bar C, and cross-bar D are controlled 
by cams on the vertical drum seen in the right- 
hand illustration. The cam for operating the 
spindle head is above the worm-gear, while the 
cams for the movements of the pilot plugs and 
clamping bar are below the worm-gear. As the 
feed of the spindle head is accomplished by grav- 

















ity, the upper cam only controls the rate of 
movement during the downward stroke, but on 
the return stroke, the cam furnishes the power for returning 
the head to the upper position. The spindles approach the 
work rapidly to the point of starting the boring, and then 
slow down to a boring feed for the actual cutting. 

Power for driving the machine is derived from a 3-horse- 
power motor in the base, which drives the horizontal back- 
shaft through pulleys. From this back-shaft, the cam-drum 
is driven through a worm-gear reduction unit. In the middle 
of the back-shaft there is a pulley which transmits power 
by belt over idler pulleys to a pulley on the vertical shaft 
located above the cam-drum. From a second pulley on this 
shaft, the power is delivered by belt to the upper ends of 
the two boring spindles. When the boring-bars have reached 
the end of their downward stroke, the drive to the spindles 
is automatically disengaged, so that the cutters do not re- 
volve as they are withdrawn from the work. At the end of 
each cycle of operation, the machine stops automatically. 
The weight of this machine is approximately 3900 pounds. 





Coulter Connecting-rod Boring Machine in which Diamonds are used for Tools 


SPRINGFIELD HEAVY-DUTY DOUBLE- 
HEAD FACE GRINDER 


A heavy-duty, double-head face grinder, designed for sim- 
ultaneously grinding two opposite sides of castings, has re- 
cently been built by the Springfield Mfg. Co., Bridgeport, 
Conn. The reciprocating table of this machine has a work- 
ing surface 84 inches long, and grinds work up to 36 inches 
wide between the grinding wheels. Two 30-inch sectional 
chucks of new design are provided. These chucks are sup- 
ported and driven by spindles 6 inches in diameter, which 
are equipped with large ball bearings for taking the thrust 
of the grinding wheels. The chucks receive the standard 
shapes of abrasive blocks made by the various grinding 
wheel manufacturers, and either silicate or vitrified blocks 
may be used. 

Each chuck is built in two sections. The outer portion or 
ring which holds the abrasive segments is made from a steel 














Springfield Heavy-duty 





Double-head Face Grinder 





— st «= wh 2 8S ete CU SlCUCUDlUlCUF 

















August, 1926 


casting. This casting is bolted to a heavy spider, dish-shaped 
at the center and heavily braced, which forms the hub. The 
construction reduces any liability of spring and distortion 
in the chucks. The chuck jaws are of a floating type to com- 
pensate for warpage of the segments, and each jaw is pro- 
vided with a screw-operated device for feeding the blocks 
forward as they become worn. A brace type of wrench is 
used to operate the ‘feeding device, and by counting the num- 
ber of turns given this wrench, the operator can adjust each 
block forward the same amount. 

Each grinding wheel is driven by a 40-horsepower motor 
which is connected to the corresponding wheel-spindle by 
means of a silent chain. The wheel-heads are fed by large 
screws equipped with ball bearings. Large sight-feed oilers 
lubricate the bearings of the wheel-spindles. Complete con- 
trol of the machine is afforded from either side, it being pos- 
sible to operate the wheel-heads singly or together. The table 
drive is through the familiar rack and gear-train arrange- 
ment, a three-horsepower motor furnishing the power for 
driving the table and the water pump. The machine, com- 
plete with motors, weighs about 23,000 pounds. 


KENT-OWENS HAND MILLING MACHINE 


A No. 2 heavy-duty hand milling machine has just been 
placed on the market by the Kent-Owens Machine Co., Toledo, 
Ohio. This machine will accommodate larger work than the 
No. 1 machine, and it will handle a greater variety of work. 
One of the important features is that the spindle is mounted 
in adjustable taper roller bearings which permit of running 
the spindle up to 2000 revolutions per minute. This covers 
the high speeds desirable for small-diameter cutters and for 
milling brass, aluminum, and other soft materials. The spin- 
dle pulley is of the flywheel type, this design being adopted 
in order to absorb the shock of the cutter teeth striking the 
work and thus keep vibration and chatter at a minimum. 

The working surface of the table is 28 inches long by 7 
inches wide, and is provided with two 5/8-inch T-slots. The 
over-all length of the table is 32 inches, and the over-all 
width, 11 inches. Extra long hand-levers, which are adjust- 
able in length, are conveniently located for feeding the head 
and the table. The head may be moved 6 1/2 inches ver- 
tically, and the table 4 1/4 inches longitudinally by means 
of these levers. The table can also be fed 22 inches longitu- 
dinally, and the cross-slide 7 inches transversely, by means 

















Kent-Owens Heavy-duty Hand Milling Machine 
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of cranks. Graduated dials are provided on the cross-slide 
and for the elevating feeds, to permit rapid and accurate ad- 
justment of the work relative to the cutters. The maximum 
distance from the spindle to the table is 17 1/2 inches. 

The machine may be driven either direct by a motor or 
from a countershaft. A motor of from 3 to 5 horsepower 
capacity is recommended by the manufacturer. When driven 
from a lineshaft, a Hyatt roller-bearing countershaft is pro- 
vided. A reservoir having a capacity for 4 gallons of cutting 
lubricant is cast in the base. This machine weighs about 
2100 pounds. 


NEW HAVEN MACHINE TOOL EXHIBITION 


The technical program which will be presented in connec- 
tion with the sixth annual machine tool exhibition at New 
Haven, Conn., to be held September 7 to 10, includes a num- 
ber of papers of unusual interest to mechanical executives. 
There will be three technical sessions, on Wednesday, Thurs- 
day, and Friday, September 8, 9 and 10. At the first session, 
which will be presided over by Carl F. Dietz, president of the 
Bridgeport Brass Co., Bridgeport, Conn., General Ruggles, 
ot the Ordnance Department of the United States Army, will 
read a paper on “Sane Specifications and Intelligent Inspec- 
tion.” F. H. Penny, of the General Electric Co., will read a 
paper on “Individual Motor Drive Units versus Group Drive 
for Machine Tools.” 

At the second session, C. R. Burt, vice-president and gen- 
eral manager of the Pratt & Whitney Co., Hartford, Conn., 
will preside. Harold S. Falk, vice-president and works man- 
ager of the Falk Corporation, Milwaukee, Wis., will read a 
paper on “The District Apprenticeship System.” 

At the third session, W. F. Dixon, works manager of the 
Singer Mfg. Co., Elizabethport, N. J., and chairman of the 
Machine Shop Practice Division of the American Society of 
Mechanical Engineers, will preside. Two papers will be 
presented; the one entitled “The Coining Press in the Ma- 
chine Shop—Some Hitherto Unrealized Values,” has been 
prepared by E. V. Crane, of the E. W. Bliss Co., Brooklyn, 
N. Y. A progress report of the Gear Research Committee of 
the American Society of Mechanical Engineers will be pre- 
sented by Earle Buckingham, professor of engineering stan- 
dards, Massachusetts Institute of Technology, Cambridge, 
Mass. 


AMERICAN FOUNDRYMEN’S CONVENTION 


The thirtieth annual convention and exhibit of the Amer- 
ican Foundrymen’s Association and the second international 
foundrymen’s congress will be held in Detroit, Mich., Septem- 
ber 27 to October 1. The technical program in connection 
with the meeting will include papers on almost every phase 
of foundry practice and kindred work. At different ses- 
sions, the subjects that will be discussed in papers by well- 
known authorities cover non-ferrous metals, the handling of 
materials, cores and core binders, steel foundry practice, tem- 
perature determination, apprentice training, brass foundry 
topics, permanent and long-life molds, cupola practice, test- 
ing cast iron, malleable cast iron, casting nickel alloys, foun- 
dry costs, foundry refractories, foundry sand control, and 
elimination of waste in the foundry industry. 

The exhibition will be held in the Coliseum and two other 
buildings of the Michigan State Fair Grounds at Detroit. 
The gross floor area of these three buildings is over 150,000 
square feet, and the net exhibit space, exclusive of aisles, is 
87,000 square feet. The concrete floors in two of the build- 
ings and the dirt floor in the arena of the Coliseum, together 
with the unusual headroom in all the buildings, make pos- 
sible the installation of all types of exhibits. More than 120 
exhibitors have already reserved space. Among these are 
makers of all classes of foundry equipment, molding machin- 
ery, sand-treating machinery, core-making equipment and 
accessories, and equipment for cleaning castings. It is ex- 
pected that this exhibit will include the most complete array 
of modern foundry equipment ever assembled in one place. 
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Doubled Fixtures 
mean Added Profits 


The adaptability of the Brown & Sharpe Auto- 
matic Milling Machines for use with two or more 
fixtures opens up countless possibilities for in- 
creased production. 


Automatic spindle and table control, including 
automatic spindle reverse when desired, cutting at 
one end of the table while loading at the other, 
—in these features alone there is assurance of 
greater profit. 


BROWN & SHARPE 
Automatic Milling Machines 











‘“‘Automatic Milling Machines’ is a 
booklet clearly illustrating the mod- 
ern construction features of the 
machines and shows them at work 
on several representative jobs. Send 
for a copy. 


























It will profit you to use 
cutters that are tested 
for durability and 

“cutability” 


UTTER designs developed by 
Brown & Sharpe are proved 
efficient by convincing tests. 


Much useful information is 
gained and the performance of new 
designs accurately charted by try- 
ing out the cutters on an exhaustive 
variety of actual work in our own 
large plant. 


Two jobs using Brown & Sharpe 
Coarse Tooth Cutters are shown. 


pM gle on Ee Further, the data gained from a 
yee continual study of our customers’ 
u e pictures cannot show you e a 
Brown &, Sharpe ‘Cutters make on CUttET problems is of great value in 

such production work. Our repre- 


sentative will be sid to. so over © the development of new and im- 
proved designs. 


BROWN 


2 SHARPE 


B 
BROWN & SHARPE MFG. CO. [BS PROVIDENCE, R.I1., U.S. A. 


It will profit you to use cutters that 
are tested for durability and ‘‘cuta- 
bility.’ Send for the new No. 30 
Catalog. It lists the complete line 
of more than 1500 modern cutters. 
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TUMBLING BARREL 
By F. C. MASON 


In the accompanying illustration, is shown a tumbling 
barrel that the writer believes has many advantages over 
the usual design. It is inexpensive to build, and for one par- 
ticular purpose, at least, has been found exceptionally effi- 
cient. The individual clutch arrangement on the drive shaft 
permits it to be made up in multiple units with a single- 
pulley drive. It can also be made up in any length using 
castings made from the same patterns. Therefore, if pat- 
terns for the head and the leg castings are available, a tum- 
bling barrel of almost any desired capacity can be readily 
made up. 

Although the construction of the tumbling barrel is shown 
quite clearly in the illustration, it may be well to describe 
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this type of drive is very noisy. On the tumbler shown jn 
the illustration, a Link-Belt chain and sprocket drive is useq. 
A standard two-jaw slip clutch is employed to engaze anq 
disengage the drive. 
trunnion bearings self-aligning. 
used in the tumbler described, it is possible to make up 
quickly, any number of tumbling barrels. 
shape of the barrel and the drive used permit heavy loads 
to be handled rapidly. 


The spherical pillow blocks make the 
With stock parts, such ag 


serena iat, 


The octagonal 


Ba ee 


The work for which this tumbler is particularly adapted 


is the cleaning, with sawdust, of parts that are to be plated. 
When used for this purpose, all plate or stave joints are 
welded tight, except those of the door-plate. 
like those indicated at A in one end of the door-plate extend 
for the full length of the plate. 
in diameter, and are spaced 3/4 inch apart, thus making 


Perforations J 


These holes are 5/16 inch 
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some of the details more fully. Generally, the most difficult 
problem in building a tumbling barrel is to make the trun- 
nions run true. In the design shown, this can be easily 
accomplished. 

The head castings can be clamped against the lathe face- 
plate for boring the trunnion holes. When putting on the 
side plates, or staves, which are made of mild sheet steel or 
iron, 1/4 inch thick by 8 inches wide and of the required 
length, a straight set-up shaft running the full length of the 
barrel is used to keep the head castings in perfect alignment. 
After the bolt holes are drilled in the plates, the plates are 
placed on the head castings and used as jigs for locating the 
bolt holes in the castings. Lock-washers, such as used in 
assembling automobiles, are placed under the bolt heads to 
prevent the bolts from working loose. 

Most of the tumbling barrels on the market are either 
direct-driven or have a gear reduction for heavy loads. As 
cast gears are generally employed for the gear reduction, 





Tumbling Barrel for cleaning Parts to be plated 


the door serve as a sifting screen. The parts to be tumbled 
and the sawdust are loaded into the tumbling barrel until it 
is three-fourths full. The barrel is then set in motion, 
and within twenty or thirty minutes, the parts will be thor- 
oughly cleaned. 

* * * 


Nine years is to be the minimum time in which the degree 
of “Engineer” may be obtained from Lehigh University. The 
usual four-year course will lead to the degree of Bachelor of 
Science. Five years of acceptable practical experience in re 
sponsible charge of work after graduation, and the submis- 
sion of a suitable thesis, will be required before the uni- 
versity will stamp a candidate as a full-fledged civil, mechan- 
ical, electrical or chemical engineer. “Engineers cannot be 
trained by a purely academic process,” explains the al- 
nouncement of this innovation. It is predicted that this plan 
will be adopted by other technical colleges. } 
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—INTO THE RIGHT FEED 


A single lever at the front of the knee by a direct movement 
gives any desired rate of feed. 








It is so easy for the operator on Cincinnati No. 4 and No. 5 
High Power Millers to shift this lever, that he is encouraged 
to select the right feed for the work—the feed at which the 
milling cutter will make the most profit for you. 


t ' Productive features like this make the Cincinnati Millers real 
dividend payers. 


PROLONG PROSPERITY WITH MODERN MACHINE TOOLS 


THE CINCINNATI MILLING MACHINE CoO. 


ECIinCcinNAT!:@HiEO+U<s-A: 
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OBITUARIES 


OBERLIN SMITH 


Oberlin Smith, president and founder of the Ferracute Ma- 
chine Co., Bridgeton, N. J., died at his home Monday, July 19, 
at the age of eighty-six years. 

For fifty-two years Mr. Smith had been the active head of 
the Ferracute Machine Co., which he founded. He was born in 
Cincinnati, Ohio, March 22, 1840, and was educated at the 
West Jersey Academy at Bridgeton, N. J., and the Polytechnic 
Institute of Phila- 
delphia, Pa., where 
he studied engineer- 
ing. His first me- 
chanical experience 
was obtained at the 
Cumberland Nail & 
Iron Works, and 
while there he in- 
vented a number of 
attachments and de- 
vices used in the 
production of this 
company. Later he 
worked in several 
Philadelphia shops, 
some of which were 
engaged in die 
work. A small shop 
on N. Laurel St. 
near Washington 
St., in Bridgeton, 
N. J., was Mr. 
Smith’s first ven- 
ture in business 
for himself. Here 
he made dies for 
canning machinery, 
and the _ develop- 
ments of this busi- 
ness soon led to 
the founding of the 
Ferracute Machine 
Co., to which he devoted his life’s efforts for more than half 
a century. 

Mr. Smith was an ingenious mechanic and capable engi- 
neer, as well as executive. He obtained sixty patents on 
devices invented by him, many of which applied to the de- 
sign of presses for cutting and forming metals, while others 
related to numerous other fields, including a system of gear- 
ing for turbines for ocean liners. He wrote numerous trea- 
tises on engineering subjects, and in 1906 published a book 
“Press Working of Metals,” which had a wide sale. 

Mr. Smith was a past-president of the American Society of 
Mechanical Engineers, a director of the Cumberland National 
Bank, and a member of the New Jersey Department of Con- 
servation and Development. In addition, he was a member 
of numerous engineering societies, clubs, and civic organiza- 
tions. 

















CHARLES A. COFFIN 


Charles A. Coffin, founder and for thirty years head of 
the General Electric Co., Schenectady, N. Y., as president 
and chairman of the board of directors, died July 14 at his 
home in Locust Valley, L. I. Up to within the last two 
weeks Mr. Coffin had been going regularly to his office in 
New York. 

He was born in December, 1844, in Somerset County, Me., 
and graduated from the Bloomfield (Me.) Academy. Show- 
ing a marked capacity for mercantile activity, he went to 
Boston as a young man and became interested in the shoe 
and leather industry, later forming the firm of Coffin & 
Clough at Lynn, Mass. 

In 1883, Silas A. Barton, a Lynn printer and stationer, in- 
terested Mr. Coffin in the formation of a syndicate for the 
purchase of the American Electric Co. of New Britain, Conn., 
a small and struggling concern which was headed by Pro- 
fessor Elihu Thomson. The company was moved to Lynn 
in the latter part of 1883, and the name was changed to the 
Thomson-Houston Electric Co., Mr. Coffin becoming vice- 
president and treasurer. In 1892, occurred the consolidation 
of the Thomson-Houston Co. and the Edison General Electric 
Co. of New York, under the name of General Electric Co. 
Mr. Coffin was elected president of the new concern, and for 
the next twenty-one years directed its activities. He retired 
from the presidency of the company in 1913 and was made 
chairman of the board of directors, continuing to take an 
active part in the company’s affairs until 1922, 
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BuRKE Etectric Co., Erie, Pa., manufacturer of 


motors, 
generators and electric arc welding equipments, has ap- 
pointed C. A. Cotton, 135 High St., Boston, Mass., district 
sales agent for the New England territory. 

Graton & Knicut Co., Worcester, Mass., was awarded the 


first prize in a competition of exhibits of sales campaign ma- 
terial at the convention of the Associated Advertisin: Clubs 
of the World recently held in Philadelphia. 


CLEVELAND PLANER Co., 3148 Superior Ave., Cleveland, Ohio 
has appointed the H. A. Smrrn MacuHInery Co., Sy racuse, 
N. Y., as exclusive representative for the sale of Cleveland 
open-side planers in the central New York territory. 


KEARNEY & TRECKER CorPoRATION, Milwaukee, Wis.. has 
opened a new branch office in Philadelphia, Pa., with head- 
quarters at Room 328, Witherspoon Bldg. F. G. Jackson, 
direct factory representative, will be in charge of this ter- 
ritory. 

HENDEY MACHINE Co., Torrington, Conn., will take over 
the office of the W. M. Pattison Supply Co., 1534 Dime Bank 
Bldg., Detroit, Mich., on August 1. Edward B. Barker will 
continue in charge as branch manager for the Hendey Ma- 
chine Co. 

WILKIE MacuINE Works, Winona, Minn., manufacturer of 
precision garage machine tools, has expanded its business 
and changed the firm name to the CoNTINENTAL MaciiNe Co. 


The company is now located at 1301 Washington Ave., §,, 
Minneapolis, Minn. 


FARREL Founpry & MACHINE Co., Ansonia, Conn., held its 
annual outing of the office and engineering department at 
Double Beach, Conn., on June 26. The features of the day 
were athletic events and a shore dinner, followed by brief 
addresses by the officials. 


E. F. Grirritnus Co., manufacturer of gas and water meter 
parts, indicators, spring motors, screw machine products, 
sheet metal stampings, and radio parts, has removed its 
office from 1423 W. McFerran St., to 346 E. Walnut Lane, 
Philadelphia, Pa. The factory has been moved to 445 E. 
High St., Germantown, Philadelphia, Pa. 


GrEoRGE M. BERNSTEIN & Co., 549 W. Washington Blvd., 
Chicago, Ill., has been established by George M. Bernstein, 
who was formerly connected with Louis E. Emerman & Co. 
of Chicago, machine tool dealers. The new company will 
deal in new and used machine tools, plate working and hy- 
draulic equipment, and machinists’ supplies. 


Percy M. BrorHERHOOD & Son, 25 Church St., New York 
City, announces that it is liquidating the plant of the Wood- 
ward & Powell Planer Co., Worcester, Mass., and is offering 
the buildings, land, power plant, equipment, patterns, draw- 
ings, and good will for sale. The real estate, equipment, 
patterns, and drawings will be sold separately if desired. 


CHROMIUM CORPORATION OF AMERICA has been organized to 
take over the patents of the chromium plating process de- 
veloped by the Chemical Treatment Co. and the Chromium 
Products Corporation, the latter a subsidiary of the Metal & 
Thermit Corporation. The new company will have plants 
and branch offices in most of the leading industrial centers. 


Monitor ContTrRoLLeR Co., Baltimore, Md., manufacturer of 
automatic controllers and electrical resistors, has opened a 
branch office at 130 Federal St., Boston, Mass., (Room No. 
417). Nelson A. McCoy, who has been located at the main 
office of the company for the last eight months, will be in 
charge of the new office. Mr. McCoy was previously asso- 
ciated with the Wagner Electric Corporation for fifteen 
years. 


Wittram H. Barr has organized a brass foundry under 
his own name, for the production of brass and bronze cast- 
ings, at 27 Carolina St., Buffalo, N. Y. Mr. Barr has been 
interested in the operation of brass foundries for about 
twenty-five years. John C. McCallum, a production engineer 
of wide experience, will serve as general superintendent. A 
foundry building having 20,000 square feet of floor space 
has been secured, and the moulding room is approximately 
120 feet square. 


Pyrotune Mra. Co., 730 W. 50th St., Chicago, IIl., has just 
been organized to engage in commercial and special heat- 
treating of steels and in the manufacture of tools. The com- 
pany will make use of a new method for hardening tools 
known as the “Pyrotung process.” William R. Otis is pres 
ident; Charles E. Sutten, vice-president; Charles E. Pynchon, 
general manager; B. C. Cleveland, head of staff of m¢ tallur- 
gical engineers; and Charles T. Chance, superintendent of 
tests. Mr. Pynchon was formerly manager of the machinery 
and tool departments of Joseph T. Ryerson & Son, Inc.; Mr. 
Cleveland has specialized in heat-treatment researc! lor 
many years; and Mr. Chance was formerly with the Colorado 
Fuel & Iron Co. at Pueblo, Colo., and has had a wide exPe- 
rience in the practical working and testing of steel. 

























We Have Other T houghts | 
Than Gross Sales 














| “PRECISION’ 


Horizontal Boring, Drilling and Milling Machine 


and we have a theory (which so far has worked to our 
satisfaction) that the more thought we give to making 
the best machinery we know how, and finding ways to 
make it better, the less thought we NEED give to any- 
thing else. 
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WE ALSO MAKE THE 


LUCAS POWER 
Forcing Press 


=a eV eT Sh mlU 














a ie i ee 


THE LUCAS MACHINE TOOL CO., Cleveland, Ohio, U.S. A. 


FOREIGN AGENTS: Alfred Herbert Ltd., Coventry, Societe Anonyme Belge, Alfred Herbert, Brussels. Allied Machinery Co., Turin, Barce- 
lona, Zurich. WV. Lowener, Copenhagen, Oslo, Stoakholm. R. S. Stokvis & Zonen, Paris and Rotterdam. Andrews & George Co., Tokyo. 
Ing. M. Kocian & G. Nedela, Prague. 
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PERSONALS 


B. A. BEHREND, consulting engineer, formerly at 85 Devon: 
shire St., Boston, Mass., has removed his office and labor- 
atory to 110 Cliff Road, Wellesley Hills, Mass. 

RAYMOND Fink, formerly vice-president of the Pierce, 
Butler & Pierce Mfg. Corporation, New York City, has joined 
the executive staff of the Sherman Corporation, 31 Milk St., 
Boston, Mass., engineers. 


WILLIAM J. BurLer has become associated with the Bridge- 
port Brass Co., Bridgeport, Conn., manufacturer of flush 
valves, brass pipe, and tubular plumbing goods, as salesman. 
He will make his permanent residence in Boston. 


L. F. KuHMAN has been appointed vice-president and di- 
rector of the Andrews-Bradshaw Co., Pittsburg, Pa., sales 
managers for the Tracy steam purifier and Tracyfier gas and 
vapor scrubber. Mr. Kuhman was previously sales engineer 
for the Ingersoll-Rand Co. in the Pittsburg district. 


ROBERT W. GILLISPIE, has been elected vice-president, assis- 
tant general manager, and a member of the board of di- 
rectors of the Jeffrey Mfg. Co., Columbus, Ohio, manufacturer 
of coal mining machinery. Mr. Gillispie has been identified 
with the Bethlehem Steel Co. for many years, in charge of 
executive sales work. 


JOSEPH O’NEILL, who has been connected with the Good- 
year Tire & Rubber Co. for the last ten years, as department 
manager, has been appointed manager of advertising and 
sales promotion for the Imperial Electric Co., Akron, Ohio, 
manufacturer of alternating-current and direct-current mo- 
tors and generators. 


GEORGE E. GusTAFSON, sales engineer for the Kearney & 
Trecker Corporation, Milwaukee, Wis., who has been looking 
after the interests of the company in the eastern territories 
of Boston and Philadelphia, will move to Detroit early in 
September, where he will make his headquarters with the 
Charles A. Strelinger Co. 


I. D. Parker, for seven years secretary of the Burke Ma- 
chine Tool Co., Conneaut, Ohio, has resigned and is suc- 
ceeded by H. RockKweE tt, for sixteen years superintendent 
and vice-president of the company. Mr. Rockwell will also 
serve as treasurer and general manager, and will handle 
matters of a sales and advertising nature. 


D. W. McGeorcE has been appointed sales engineer of the 
Birdsboro Steel Foundry & Machine Co., Birdsboro, Pa., man- 
ufacturer of hydraulic presses, rolling mill machinery, spe- 
cial machinery, steel castings, and rolling mill rolls. Mr. 
McGeorge was previously connected with the sales depart- 
ment of the Edgewater Steel Co., Pittsburg, Pa. 

ERNEST WoOoOLER, chief engineer of the Timken Roller Bear- 
ing Co., Canton, Ohio, sailed on July 14 on the Berengaria 
for England. During his stay in England, Mr. Wooler plans 
to investigate the development of anti-friction bearings in 
all industries, including automotive, industrial, and trans- 
portation. He will visit the British Timken plant in Birm- 
ingham. 


MACHINERY 


August, 1926 





A. J. GERLACH, who has been assisting George L.. Erwin 
Jr., in looking after the advertising of the Kearney & Trecker 
Corporation, Milwaukee, Wis., has been promoted to the 
position of advertising manager, and JosEPH TRECKER hag 
been appointed assistant advertising manager. (Grorgr L. 
Erwin, Jk., will continue to have supervision of the depart. 
ment, but will act chiefly in an advisory capacity. 

B. M Horter, formerly of the Philadelphia office of the 
Cutler-Hammer Mfg. Co., Milwaukee, Wis., has been ap- 
pointed manager of the company’s Boston office. He gue. 
ceeds J. M. Fernatp who has resigned to enter a different 
field of business. Mr. Horter has been with the Cutler. 
Hammer Mfg. Co. since March, 1916, having started as office 
boy and been steadily advanced to his present position. 


WALKER GILMER, who has been associated with the L. H. 
Gilmer Co., Philadelphia, Pa., for twenty years, has resigned 
his connection as chief of engineering, but will continue to 
act as a director of the company. While with the L. H. 
Gilmer Co., Mr. Gilmer has served in various capacities as 
factory manager, sales manager, and chief of engineering. 
He contemplates locating in Detroit, Mich., where he will 
do consulting and sales engineering and development work. 


C. W. Fisuer, who has been associated with the McMyler- 
Interstate Co., for the last two years in the sales engineering 
department at Cleveland, Ohio, has been made manager of 
the Chicago branch of the company. He will have charge 
of engineering and sales of steam shovels, gas shovels, lo- 
comotive cranes, clam-shell buckets, and other equipment 
made by the company, for the Upper Mississippi district, in- 
cluding Illinois, Indiana, Wisconsin, and parts of Minnesota 
and Nebraska. 

WaLTER A. Woop has entered business as an industrial 
and purchasing engineer at 151 Fifth Ave., New York City. 
His work will embrace the designing and installing of factory 
and office equipment, appraising, auditing, cost-finding, and 
other engineering activities. He has previously been asso- 
ciated with several manufacturers and appraisers of indus- 
trial equipment, and for the last two years has been studying 
the application of various types of office equipment for the 
Metropolitan Life Insurance Co. Mr. Wood will also handle 
insurance and real estate. He will be glad to have manu- 
facturers of industrial equipment and office equipment send 
their bulletins to him. 


CHARLES V. ALLEN has been elected treasurer and assistant 
secretary of the Westinghouse Electric International Co., 
East Pittsburg, Pa., to fill the vacancies caused by the res- 
ignation of H. A. CARMICHAEL. Mr. Allen has been con- 
nected with the manufacturing and sales division of the 
Westinghouse Electric & Mfg. Co. and the Westinghouse 
Electric International Co. for more than thirty years. He 
entered the employ of the Westinghouse Co. in 1893, taking 
the graduate student course, which he completed in one 
year’s time. His rise was steady and rapid until in 1921 
he was made manager in Mexico, and held that position until 
1925, when he was promoted to the position of assistant 
treasurer of the Westinghouse Electric International Co. 











COMING EVENTS 


JULY 1-SEPTEMBER 15—International Ex- 
hibition for Inland Navigation and Utilization 
of Hydraulic Power, at Basle, Switzerland. For 
further information apply to Organizing Secre- 
tary, International Exhibition, Basle V, Switzer- 
land, or to the Swiss Federal Railroads, 241 
Fifth Ave., New York City. 

SEPTEMBER 1-3—Annual convention of 
the American Raiiway Tool Foremen’s Associa- 
tion in Chicago, IIl.; headquarters, Hotel Sher- 
man. G. G. Macina, secretary, 11402 Calumet 
Ave., Chicago. The annual exhibit of the Amer- 
ican Railway Tool Foremen’s Supply Associa- 
tion will be held in conjunction with this con- 
vention. 

SEPTEMBER 2-3—Aeronautic meeting of 
the Society of Automotive Engineers at the 
Bellevue-Stratford Hotel, Philadelphia, Pa. 
Coker F. Clarkson, 29 W. 39th St., New York 
City, secretary. 

SEPTEMBER 7-10—Machine tool exhibition 
in the Mason Laboratory, Sheffield Scientific 
School, Yale University, New Haven, Conn. 
H. R. Westcott, chairman, 400 Temple St., 
New Haven, Conn. 

SEPTEMBER 20-24—Eighth annual conven- 
tion and exposition of the American Society for 
Steel Treating to be held at the Municipal Pier, 
Chicago, Ill. W. H. Eisenman, secretary, 4600 
Prospect Ave., Cleveland, Ohio. 


SEPTEMBER 21-23—Production meeting of 
the Society of Automotive Engineers to be held 
at the Hotel Sherman, Chicago, IIl., simultane- 
ously with the exposition of machine tools and 
heat-treating equipment sponsored by the Amer- 
ican Society for Steel Treating. Coker F. Clark- 
son, 29 W. 39th St., New York City, secretary. 


SEPTEMBER 27-OCTOBER 2—Annual con- 
vention of the American Foundrymen’s Associa- 
tion and second international foundry congress 
in Detroit, Mich. In conjunction with these 
conventions there will be held an international 
exposition of foundry and machine shop equip- 
ment and supplies. C. E. Hoyt, secretary- 
treasurer, 140 S. Dearborn St., Chicago, IIl. 


OCTOBER 2-10—Southern exposition to be 
held in the New Madison Square Garden, Eighth 
Ave. and goth St., New York City. W. G. 
Sirrine, president of the exposition, New Madi- 
son Square Garden, New York City. 


NOVEMBER 16-18—Transportation and ser- 
vice meeting of the Society of Automotive Engi- 
neers at the Copley-Plaza Hotel, Boston, Mass. 
Secretary, Coker F. Clarkson, 29 W. 39th St., 
New York City. 


NOVEMBER 16-19—Eighth annual fall 
meeting of the American Welding Society in 
conjunction with the International Welding and 
Cutting Exposition, Inc., at the Broadway 
Auditorium, Buffalo, N. Y. 





DECEMBER 6-11—Fifth national exposi- 
tion of power and mechanical engineering at the 
Grand Central Palace, New York City. Man- 
agers of the exposition: Charles F. Roth and 
Fred W. Payne of the International Exposition 
Co., Grand Central Palace, New York City. 


SOCIETIES, SCHOOLS AND 
COLLEGES 


UNIVERSITY OF MISSOURI, School of 
Mines and Metallurgy, Rolla, Mo. Bulletin 
treating of electrical precipitation as applied to 
gas streams, 


POLYTECHNIC INSTITUTE OF BROOK- 
LYN, Brooklyn, N. Y. Catalogue of the Col- 
lege of Engineering for 1926-1927, containing 
outline of courses and general information 


TEMPLE UNIVERSITY, Broad St. and 
Montgomery Ave., Philadelphia, Pa. Annual 
catalogue (1926-1927) containing calendar, out- 
line of courses, and other information relating 
to the university. 


NEW BOOKS AND PAMPHLETS 


ELIMINATION OF WASTE—GRINDING 
WHEELS. 23 pages, 6 by 9 inches. Pub- 
lished by the Department of Commerce, 
Washington, D. C., as Simplified Practice 

Recommendation No. 45. 
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A distinctive feature 
of this Wetmore Shell 
Reamer is the 16” 
projection of the 
blades over the end 
of the reamer body 
for chip clearance. 
This allows the chips 
to fall off ahead of 
the reamer body and 
prevents chips from 
clogging up along 
cutting edge of 
blades. 


But Wetmore Reamers have the habit of making good on hard jobs. We guarantee 


them to lower your production costs. They do faster work; they stand up longer; 
blade replacement costs are lower. 





Above is shown how Wetmore Shell Reamers can be 
adapted for pilot reaming in combination or single. 


Why Big Plants Specify 
WETMORE Shell Reamers 


More than one user has told us that Wetmore Shell Reamers have done work they 
thought would be too much for any reamer. 




















Wetmore Shell Ream- 
ers have .087” ad- 
justment oversize. 
Made in these sizes: 
14%” to 3”, 6 blades; 
3-1/16” to 5”, 8 
blades; 5-1/16” to 
6”, 10 blades. Larger 
sizes made on order. 
Made also. with 
straight hole, if de- 
sired. Sizes above 
13%” readily adapt- 
able for line reaming. 




















Wetmore Shell Reamers are adaptable 
for either line or pilot reaming. Body, 
lock nut, and cone nut are finest alloy 
steel, heat-treated. Left-hand angle 
blades are staggered to eliminate chat- 
tering. 


Send for Catalog No. 26 


—showing the full line of Wetmore adjustable reamers, 
and reduced prices. Sent free—postpaid. 


WETMORE REAMER CO. 


60—27th St., Milwaukee, Wis. 





ADJUSTABLE 
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WIND PRESSURES ON STRUCTURES. By 
Hugh L. Dryden and George C. Hill. 36 
pages, 7 by 10 inches. Published by the 
Department of Commerce, Washington, 
D. C., as Scientific Paper No. 523 of the 
Bureau of Standards. Price, 20 cents. 


CAN WE COMPETE ABROAD? By C. C. 
Martin. 155 pages, 5% by 8 inches. Pub- 
lished by the National Foreign Trade 
Council, India House, Hanover Square, 
New York City. Price, paper bound, 25 
cents. 

This book contains a summary of the recent 
progress of American foreign trade, written in 
popular style. 


PROBLEMS IN BLUEPRINT READING. By 
Drew W. Castle. 87 pages, 734 by 103% 
inches. Published by the Manual Arts 
Press, Peoria, Ill. Price, $1.44. 

This little book has been written for the pur- 
pose of teaching the student how to read blue- 
prints. The author believes that the reading of 
blueprints can be taught without first teaching 
drawing. The first part of the book is entitled 
“Information Topics,” and takes up the three- 
‘ view principle; sections; dimensions and notes; 
conventions and common mechanical terms; 
sketching; and instructions on how to work 
the blueprint reading problems. The second 
part of the book contains thirty problems which 
consist of a drawing with questions underneath 
to test the student’s ability to read the drawing, 
and a blank sheet opposite on which the student 
is required to make freehand sketches in ac- 
cordance with the data given in the problem. 


CONTROLLERS FOR ELECTRIC MOTORS. 
By Henry D. James. 522 pages, 6 by 9 
inches. Published by the D. Van Nostrand 
Co., 8 Warren St., New York City. 
Price, $5. 

The first edition of this book was published 
in 1919. Since then a part of the text has been 
rewritten, and considerable material has been 
added. The object of the book is to bring to- 
gether in one volume sufficient material on con- 
trol to give a good idea of its designs and oper- 
ation for the use of students, operating engi- 
neers, purchasers, and users of electrical ap- 
paratus. The illustrations have been selected 
for the purpose of giving a good idea of the 
types of control in general use and to assist in 
understanding the text. Some elementary chap- 
ters have been included for the benefit of per- 
sons who have not had extensive experience 
with control apparatus. The material in this 
book should assist in understanding a controller, 
but must be supplemented by exact information 
covering the design under consideration. 


BELT CONVEYORS AND BELT ELEVA- 
TORS. By Frederic V. Hetzel. 333 pages, 
6 by 9 inches. Published by John Wiley 
& Sons, Inc., 432 Fourth Ave., New York 
City. Price, $5, net. 

The aim of this book is to give practical in- 
formation on the design of belt conveyors and 
belt elevators. The information is based on 
knowledge gained by the author through thirty 
years of experience in designing, making, and 
selling machinery of this kind. An idea of the 
treatment will be obtained from the following 
list of chapter headings: General Description 
of Component Parts; Development of Belt Con- 
veyors; Belts and Belt Manufacture; Support- 
ing and Guiding the Belt; Driving the Belt; 
Tension and Take-up Devices; Loading the 
Belt; Discharging from the Belt; Protecting 
and Cleaning the Belt; Package Conveyors; 
Special Uses of Belt Conveyors: Life of Belts; 
When to Use Belt Conveyors; General Descrip- 
tions; Centrifugal Discharge Elevators; Eleva- 
tor Buckets; Continuous Bucket Elevators; 
Belts for Elevators; Fastening Buckets to 
Belts; Driving Belt Elevators; Elevator Boots; 
Inclined Elevators; and Elevator Casings. 


NEW CATALOGUES AND 
CIRCULARS 


VENTILATING FANS. American Blower 
Co., Detroit, Mich. Bulletin 7003, illustrating 
and describing American H. S. fans for indus- 
trial use. 
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HEATING UNIT. General Electric Co., 
Schenectady, N. Y. Bulletin GEA-380, de- 
scriptive of the G.E. helicoil sheath wire unit 
—a newly developed form of heating unit. 


RIVETED PIPE. American Spiral Pipe 
Works, Chicago, Ill. Circular containing an 
announcement of the fact that Taylor spiral 


riveted pipe is now made of: copper-bearing 
steel. 


VALVES. Bridgeport Brass Co., Bridgeport, 
Conn. Instruction and data book on Bridge- 
port-Keating flush valves, illustrating and de- 
scribing the various models and giving installa- 
tion instructions. 


CENTRIFUGAL PUMPS. 
jens & Co., Hazelton, Pa. Bulletin 4o00a, en- 
titled “Automatic Pumping,” describing the 
automatic operation of centrifugal pumps, from 
a technical standpoint. 


HAND CRANES. Herbert Morris, Inc., 
Buffalo, N. Y. Book 104, descriptive of Morris 
hand overhead cranes. A few of the standard 
types of Morris cranes are illustrated, and di- 
mensions and capacities are given. 


BORING MACHINES. Ingersoll Milling 
Machine Co., Rockford, Ill. Circular illustrat- 
ing and describing special boring machines that 
have been built by this company to meet the 
requirements of special classes of work. 


HEAT-TREATING APPARATUS. Stanley 
P. Rockwell Co., 66 Trumbull St., Hartford, 
Conn. Bulletin 2607, entitled “The Mystery 
Taken out of Hardening,” relating to the use 
of the Rockwell dilatometer in heat-treating. 


SILENT GEAR MATERIAL. Fibroc In- 
sulation Co., Valparaiso, Ind. Booklet entitled, 
“Silent Gears in Industry,” descriptive of a 
new self-lubricating silent gear material, known 
as Fibroc “GR,” on which this company has 
recently obtained patents. 


CATERPILLAR TRACTORS. Caterpillar 
Tractor Co., San Leandro, Cal. Series of cir- 
culars descriptive of the Caterpillar tractor 4nd 
its many applications, including snow removal, 
farming, road building, contracting, logging, 
hauling, dirt moving, etc. 


ELECTRIC CONTROL EQUIPMENT. 
Cutler-Hammer Mfg. Co., 1266 St. Paul Ave., 
Milwaukee, ‘ Wis. Catalogue C-37, entitled, 
“Industry’s Electrical Progress,” illustrating va- 
rious applications of the electric control equip- 
ment made by this concern. 


ELECTRIC FITTINGS. Crouse-Hinds Co., 
Syracuse, N. Y. Folder 38, illustrating and de- 
scribing ‘Safety Arktite”’ plugs and receptacles, 
interlocking switches and plugs, and safety hand 
lamps. Bulletin 2087, containing data on type 
OCB condulet branch extensions. 


AUTOMATICS. Cone Automatic Machine 
Co., Inc., Windsor, Vt. Catalogue illustrating 
and describing the complete line of Cone auto- 
matics which are made in sizes having capacities 
of %, 1%, 1%, and 1% inches. Complete 
specifications of the machines are included. 


SMALL TOOLS. Scully-Jones & Co., 13th 
and Robey Sts., Chicago, Ill. Catalogue 35, 
covering the complete line of ‘Wear-Ever’ pro- 
duction tools for drilling, tapping, milling, and 
reaming operations, including chucks, milling 
cutters, extension sockets, sleeves, spacing col- 
lars, special tool-holders, and collets. 


BLOWING AND VENTILATING  SYS- 
TEMS. Kirk & Blum Mfg. Co., 2846 Spring 
Grove Ave., Cincinnati, Ohio. Catalogue de- 
scribing the Kirk & Blum blower systems, in- 
cluding collecting, ventilating, and conveying 
apparatus. The illustrations show a large num- 
ber of installations in a variety of industries. 


STEAM PURIFIER AND GAS AND VA- 
POR SCRUBBER. Andrews-Bradshaw Co., 
Pittsburg, Pa. Catalogue on the “Tracyfier’ 
(Tracy steam purifier and gas and vapor scrub- 
ber), pointing out the necessity for cleaning 
steam and the benefits to be derived from the 
use of steam that is free from boiler water or 
dust. 

BLUEPRINTING MACHINERY 
DRAFTING-ROOM SUPPLIES. 


Barrett, Haent- 


AND 
C. F. Pease 


August, 1926 


Co., 822 N. Franklin St., Chicago, Ill., is pub. 
lishing a newspaper called “The Slogan News” 
containing much information on blueprinting, 
Those interested in this subject can obtain 
copies without charge upon application to the 
company. 

ARC WELDING EQUIPMENT. General 
Electric Co., Schenectady, N. Y. Catalogue 
GEA-423, entitled “Arc Welding in G-E Fac. 
tories,” showing the application of this process 
in manufacturing and miscellaneous processes; 
in tank manufacture; in making factory fur. 
niture and fixtures; in salvage and repairs; and 
structural steel work. 


CRANES AND FOUNDRY EQUIPMENT, 
Whiting Corporation, Harvey, Ill. Catalogue 175, 


‘containing condensed data covering Whiting 


foundry equipment, including electric traveling 
cranes, cupolas, ladles, tumbling mills, core 
ovens, cars, trucks, turntables, overhead trolley 
systems, air hoists, elevators, annealing ovens, 
pneumatic grab buckets, etc. 


TURRET LATHES. Warner & Swasey Co., 
Cleveland, Ohio. Catalogue descriptive of the 
new W&S No. 3-A turret lathe having a bar 
capacity of 7%4 inches. The mechanical features 
of this machine are described in detail, as well 
as the standard tool equipment, and a typical 
example of the class of work for which this 
machine is adapted is shown. 


ALUMINUM BUSES. Aluminum Co. of 
America, Pittsburg, Pa. Pamphlet entitled “A 
Revolution in Transportation,” describing the 
evolution of means of transportation from the 
days of the stagecoach to the present automo- 
bile bus. The pamphlet also describes the use 
of aluminum in the manufacture of the new 
large-capacity automobile buses. 


GRINDING MACHINES. Norton Co. 
Worcester, Mass. Book entitled ‘Two Norton 
Achievements,” narrating the achievements of 
Aldus C. Higgins and Charles H. Norton, who 
were awarded the John Scott medal, respective- 
ly, for the electric furnace in which alundum 
is made commercially, and for the invention of 
accurate grinding devices of high power. 


BUFFS. Bias Buff & Wheel Co., Inc., 342 
Madison Ave., New York City. Handbook for 
buyers and users giving information with a 
view to enabling buyers of buffs to purchase 
equipment of this kind most economically. The 
booklet contains actual attached samples of 
materials used for buffs, together with instruc- 
tions of value to buff buyers. Tables giving 
weights of disk buffs are also included. 


REGULATORS FOR GENERATOR VOLT- 
AGE CONTROL. Westinghouse Electric & 
Mfg. Co., East Pittsburg, Pa. Pamphlet S. P. 
1734, dealing with the problem of voltage reg- 
ulation. This book is more in the nature of a 
treatise than a catalogue. It contains some in- 
formation that has never before been published, 
including descriptions of the rheostatic type 
automatic voltage regulators, and special reg- 
ulator applications. 


SPEED REDUCTION UNITS. Philadelphia 
Gear Works, Philadelphia, Pa. Catalog of speed 
reduction units, pointing out the advantages of 
speed reducers in general, and giving facts, fig- 
ures, charts, and illustrations regarding the four 
types of units produced by this concern—name- 
ly, the spur gear type, worm-gear type, spiral- 
bevel and herringbone type, and straight her- 
ringbone gear type. A copy of the catalogue 
will be sent to those interested upon request. 


MACHINE TOOLS FOR THE RAILWAY 
SHOP. Niles-Bement-Pond Co., 111 Broadway, 
New York City. Circular 325, describing the 
features of operation of the ‘“Time-saver 
planer—a powerful machine designed for high 
production. Circular 326, illustrating and de- 
scribing the Niles 90-inch journal turning lathe 
—a high-production machine designed for the 
fast and accurate turning of locomotive journals. 
Circular 327, descriptive of the Niles 48-inch 
car-wheel borer. Circular 328, descriptive of 
the Niles 90-inch quartering machine for sim- 
ultaneously boring crankpin holes in locomotive 
driving wheels. 
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This table is for 90-degree 
bends made in V-type dies and 
formed across the grain. To find 
length of flat blank, add to di- 
mensions of straight sections, al- 
lowance Y at bend, for given ra- 
dius and stock thickness T. 





Ezrample: Find length L of flat 
blank (see illustration) if 0 = 1/2 
inch; B = 3/4 inch; R = 3/16 
inch; and 7 = 1/16 inch. 

Allowance Y in tabie = 0.3272 
{see opposite 1/16 and under 
8/16); hence LG = 1/2 + 3/4 + 
0.3272 = 1.5772 inches. 





Inside Radius (R) of Bends, Inch 








~ 3/32 | i/s . 5/92 





Allowance (Y) for Bends 

















0.1526 
- 0.1546 
0.1571 
0.1603 
0.1636 
- 0.1653 
0.1734 
0.1800 
0.1813 
0.1841 
0.1882 
0.1907 
0.1964 
0.1970 
0.2045 
0.2127 
0.2291 
| 02454 


0.2017 
0.2037 
0.2062 
0.2094 
0.2127 
0.2144 
0.2225 
0.2291 
0.2304 
0.2331 
0.2372 
0.2398 
0.2454 
0.2461 
0.2536 
0.2618 
0.2782 
0.2945 


0.2508 
0.2528 
0.2553 
0.2585 
0.2618 
0.2634 
0.2716 
0.2782 
0.2795 
0.2822 
0.2863 
0.2889 
0.2945 
0.2952 
0.3027 
0.3109 
0.3273 
9.3436 

















0.4471 
0.4492 
0.4516 
0.4549 
0.4581 
0.4598 
0.4680 
0.4745 
6.4758 
0.4786 
9.4827 
0.4852 
0.4909 


0.3489 
0.3510 
0.3535 
0.3567 
0.3600 
0.3616 
0.3698 
0.3763 
0.3776 
0.3804 
0.3845 
0.3871 
0.3927 
0.3934 
0.4009 
0.4091 
0.4254 
0.4418 


0.3980 
0.4001 
0.4025 
0.4058 
0.4091 
0.4117 
0.4189 
0.4254 
0.4267 
0.4295 
0.4336 
0.4362 
6.4418 
0.4424 0.4915 
0.4500 9.4990 
0.4581 0.5072 
0.4745 9.5212 
0.4909 0.5400 
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Contributed by L. P. Vance 





Allowances in this table are for stock peewee over nee of die and across 


T 


grain, Allowance = (—- +)» 1.5708. 





’ Ynside Radius (R) of Bends, Inch 
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Allowance (Y) for Bends 




















0.1512 

7 0.1546 ates 
0.1571 
0.1595 
0.1607 
0.1669 
0.1718 
0.1749. 

0.1779 
0.1841 


0.2494 
0.2528 
0.2552 
0.2577 
0.2589 
0.2651 
0.2700 
0.2730 
0.2761 
0.2822 
0.2884 
0.2945 
0.3007 
0.3068 
0.3191 
0.3252 
0.3318 
0.3375 
0.3436 
0.3497 
0.3559 
0.3681 


0.2008 
0.2037 
0.2062 
0.2086 
0.2098 
0.2160 
0.2209 
0.2239 
0.2270 
0.2332 
0.2393 

0.2454 
0.2516 
“} 0.9577 

y 1. 0.2700 

1 | 0.2761 

~ 0.2822 

0.2884 

0.2945 

$ | 0.3007 © 
“| 0.3068 

00 0.3191 























0.4458 
0.4491 
0.4516 
0.4540 
0.4553 
0.4614 
0.4663 
0.4694 
0.4725 
0.4786 


0.3476 
0.3510 
0.3534 
0.3559 
0.3571 
0.3632 
0.3681 
0.3712 
0.8743 
0.3804 
0.3866 
0.3927 
0.3988 
0.405 

0.4172 
0.4234 
9.4295 
0.4356 
0.4418 
0.4479 
0.4540 
0.4663 


0.3967 
0.4001 
0.4025 
0.405 

0.4062 
0.4123 
0.4172 
0.4203 
0.4234 
0.4295 
0.4356 0.4847 
0.4418 0.4909 
0.4479 | 0.4970 
0.4540 | 0.5031 
0.4663 0.5154 
0.4725 0.5215 
0.4786 0.5277 
0.4847 0.5338 
0.4909 yes 
0.4970 0.5461 
0.5031 0.5522 
0.5154 0.5645 
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NG ¢ MOMENT FOR GIVEN SPEED AND HORSEPOWER 
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00 | 500 | 400 300 | 





Turning Moment in Inch-pounds 





< M6) i. Babi 79; 105| 468} 210; 815; 420; 630 
70 84} 105; 126 158 210 315 420 630) 840} 1261 
140). 168) 910) 252| 315| 420} 630; 840; 1260; 1681| 2521 
210; 253) 815; 378; 473) 630] 945; 1261; 1891}. 2521| 3782 
350; 4207 625) 630; 788| 1050] 1576; 2101} 3151} 4202| 6303 
525; 630) 788) 945| 1182, 1576| 2363| 3151 4727 6303| 9454 
700 840) 2050) 1261; 1576; 2101} 3151) 4202) 6303) 8403 12,605 
1050; 4261) 1676] 1891 2364| 3151} 4727; 6303} 9454/ 12,605; 18,908 
1401) 168%) 2101) 2521| 3151| 4202} 6303! 8403 | 12,605) 16,807| 25,210 
A751; 2101) 2626; $151) 3939| 5252/ 7878 | 10,504 | 15,756) 21,008 | 31,513 
2101 | 2621] 3161} 8782) 4727} 6303| 9454 | 12,605 | 18,908/ 25,210} 37,815 
2801 | 3361} 4202| 5042; 6303 | 8403 | 12,605] 16,807 | 25,210| 33,614 50,420 
3502; 4202) 5252/ 6303; 7878 | 10,504 | 15,756 | 21,008 | 31,513| 42,017) 63,025 
4202; 5042} 6303| 7563| 9454 | 12,605 | 18,908 | 25,210 37,815 | 50,420 | 75,630 
6252| 6303) 7878} 9454 | 11,817 | 15,756 | 23,684 | 31,513 | 47,269| 63,025 94,538 
6303} 7568| 9454 | 11,345 | 14,181 | 18,908 | 28,361 | 37,815 | 56,723| 75,630 113,445 
8502 | 4202 | 7003 | $403 | 10,504 | 12,605 | 15,756 | 21,008 | 31,513 | 42,017 63,025 | 84,034 | 126,050 
bd 4377 ; 5252 | 8754 | 10,504 | 18,180 | 15,756) 19,695 | 26,261 | 39,391 | 52,521 | 78,782 105,042 157,563 
“| 6852 | 6803 | 7878 | 10,504 | 12,605 | 15,756 | 18,908 | 23,635 | 31,513 | 47,269 | 63,025 | 94,538 | 126,050 189,076 
1008 | 8403 | 10,504, 14,006 | 16,807 | 21,008 | 25,210 | 31,513 | 42,017 | 63,025 | 84,024 |126,050 168,968 252,101 









































engin sk vain 12 inches in diameter transmits Example—If a spur gear having a pitch radius of 5 
15 horsepower at 900 RPM, what is the tensidnal pull inches transmits 2 horsepower at 300 R.P.M., what is 
fae the belt? the tangential load on the gear teeth? 

The equivalent tering moment is 1050 inch-pounds According to the table, the equivalent turning moment 
- (gee table) and the puliey radius 6 inches; hence the is 420 inch-pounds; hence the tangential load — 420 
percon) pull sink Baie + 6 = 175 pounds. 5 == 84 pounds. 











" a Sheet No. 75, New Series, February, 1926 Contributed: by K. T. Sorensen 








If stock does mot conform to Amer-_ sizes nearest to those given in the table. 
ican or B. &§S: gage, use the hole diam- Diameters of holes conform to Stub’s 
eter for the nearest stock thickness Steel Wire Gage (except certain frac- 
given in the table. For thicker stock tional sizes) owing to common use of 
than specified, use standard clearance this standard in making punches for 
diameters. For drilled holes, use the dies. 











Outside Diameter of Screw (A.S.M_E. Standard) 
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73 | 0.086 | 0.099 | 0.112 | 0.125 | 0.138 0.151 | 0.164 | 0.177 | 0.190 | 0.216 | 0.242 | 0.268 











Diameters (D) of Holes, Inches—Stub’s Steel Wire Gage and Fractional Sizes 








| 
O.161 | Cl78| OOM TP 
“| 0.148 | 0.172 | 0.199 | 0.227 | 0.250 
0.143 | 0.168 | 0.197 | 0.219 | 0.250 
0.139 | 0.164 | 0.191 | 0.219 | 0.242 
0.157 | 0.185 | 0.212 | 0.238 
0.151 | 0.178 | 0.204 | 0.227 
0.143 | 0.172 | 0.197 | 0.229 x 
0.134 | 0.161 | 0.188 | 0.212 | 0. c : . 27/64 | 
0.453 | 0.178 | 0.204 | 0. : : 958 | 0.413 | 15/32 
0.143 | 0.168 | 0.194 | 0. : : ; 0.404 | 29/64 
es | 0.180 | 0. : & 889 | 25/64 | 7/16 
0.168 ; ; , : 2 0.877 | 27/ 
0.151 | 0. : : 23/64 | cats 
Re 11/32 | 0.397 
0.323 | 0.377 
9.302 
0.281 














1 0.358 
0.332 
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» February, 1926 Contributed by Bernard J. Wolfe 
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MACHINE RUNNING COST PER THOUSAND PIECES—1 
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One Hundred per cent Return 
Every Seventy-two Days 


If you are looking for a safe and profitable 
investment, possibly one may be found right in 
your own plant. Even in the best equipped shops 
there are almost always opportunities to use 
better methods for some operations, and in most 
others possibilities always exist for increased 
profits through decreased production costs. 

Ten per cent return on a safe investment is 
difficult to find, but here is one of many plant 
investments that pay better:—In machining a 
differential housing, an automobile manufac- 
turer found that a new modern turret lathe with 
specially designed tool equipment increased his 
production over five times as compared with the 
methods superseded. The operations previously 
performed in 45 minutes, floor-to-floor, are now 
performed in 74 minutes. The saving in cost of 
production is 98 cents per differential housing, 
or over $60 in a nine-hour day. The new equip- 
ment paid for itself in 72 working days; and 
every 72 days, while in operation, it turns in the 
equivalent of its own cost as profit. 

We do not mention the above example as one 
that occurs frequently; but if you can save from 
10 to 50 per cent a year on a good plant invest- 
ment, it is worth considering. 







































Motor. 


Spindle Drills 


When you buy a Motor 
Spindle Drill you do not 
have to consider how you 
are going to drive it as there 
is only the need to bring the 
wires of your power line to 
the machine and it is ready 
to operate. 


They are equipped with 
Multi-Speed Alternating 
Current Motors, specially 
designed for the duty, mak- 
ing it possible to change 
speeds instantly, thereby 
providing an efficient and 
flexible drive. 


The control of the four 
motor speeds is within easy 
reach of the operator 
through a Drum Type Con- 
troller, making it possible 
to change speeds instantly. 


Put Them Anywhere 
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Herberts Machinery & Supply Co. } pes papa 


F. F. Barber Mchy. Co. TORONTO, CANADA 


SE MIR 
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Yale Electric Hoists are 
SAFE, ECONOMICAL and EXPEDITIOUS 


The Yale Model 20B Ball Bearing Elec- 
tric Chain Hoist is an ideal piece of equip- 
ment for handling heavy castings, where 
care and facility are essential. 

It is here shown handling the heavy parts 
in a prominent gas engineplant. Thesmooth 
and positive action gives the operator greater 
ease in placing the load and the ball bearing 
load sheave and line of steel from trolley to 
hook make it the safest, most compact and 
most efficient hoist on the market. 

Yale Model 20B Ball Bearing Electric 


Chain Hoists range from '4 to 2-ton capac- 
ity. The latest design embodies such features 
as ball bearing load sheave, close headroom, 
long lift, higher speed, automatic top and 
bottom limit stops, and greater over-all 
strength. These hoists have very unusual 
factors of safety in the strength of the load 
supporting members and are designed to 
withstand shock loads so common to this 
class of equipment. All suspension mem- 
bers of the Yale Electric Chain Hoist are 
made of the highest quality steel. 


The Yale & Towne Manufacturing Co. 
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Stamford, Conn., U.S. A. 
YALE MARKED IS YALE MADE 


Hoisting Conveying Systems 

























The beauty of a machine tool might not at first 
thought appear to be an essential quality. But 
all mechanical progress leads toward greater 
simplicity and towards a clean-cut business- 
like appearance. Compare the automobiles of 
today with those of ten years ago, and you feel 
that efficiency does express itself in good looks. 


1 


The Cineinnati Climax 
Shaper is actually the 
farthest development ever 
reached by this type of 
tool—and it looks it! 


Write for our illustrated 
book—your files are not 
complete without it. 


THE CINCINNATI SHAPER CO. 
CINCINNATI, OHIO 


Cincin 


He Shapes apuell 
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They do it in 40 seconds 
. . they used to take 4 minutes 


THE Sun Tube Corporation bought 
P&W Model B lathes. 

Here is an example of what these 
lathes do for them. Extrusion 
punches, 7'' long are rough-turned 
from 1 3-8'' diameter to 1.015 inches 
in 40 seconds. Formerly it took 4 
minutes for this work. 

On the same lathe, they ream pin 
holes that must be absolutely air- 
tight and tin-tight under 100 tons 
pressure with a minimum of lapping. 
They form-ream extrusion dies up 
to 2'' diameter, cutting a feather 
chip and saving much polishing and 
cutting time. 





By rough turning punches without 
a finishing cut they fit cross drilling 
jigs—saving one entire operation. 

The story of P & W Model B 
Lathes in the Sun Tube Corpora- 
tion’s plant is typical of the great 
savings to be made and the improved 
quality obtainable in the product. 

Mr. J. J. Lynch, President of the 
Sun Tube Corporation is always glad 
to welcome visitors to their plant, 
where they may see these most mod- 
ern lathes making tooth-paste and 
other tubes in the most modern way. 

Write to us for a full description 
of the Model B Lathes. 


PRATT & WHITNEY CO., Hartford, Connecticut 


Division NILES-BEMENT-POND COMPANY 


PRATT G WHITNEY 
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~A man came to 47th Street... 


HE had some maps and blueprints, some delicate measur- 
ing instruments and a small drill. After some study he 
marked several places with chalk and his assistant drilled 
a few small holes in the asphalt surface of the street. Then 
they went away. 

The next day, a gang of laborers came along and dug a 
big hole exposing some iron pipes. The first man’s job was 
to locate the hole accurately. Any man with strength enough 
to use a shovel could dig the hole once it was located. 


Any vertical borer can bore a hole 


But we know of no other Vertical Borer made here or 
abroad that will locate a hole (to ten-thousandths of an 
inch) more quickly and easily than the Pratt & Whitney 
Jig Borer. 

It is a marvel of precision. So accurate is it that many of 
the companies using it on work to be sent to others, have 
done away with inspection of the finished job. The Jig 
Borer self-checks its own work. 

In addition, the Jig Borer is a powerful, rigid machine 
that eats up the work so that we have actual records of 
jobs done in one-fourth of the time taken by other borers. 


tA y % 


WRITE to us for the fascinating story of what this machine is 
doing. Let us show you what it could do for you. 


PRATT & WHITNEY CO., Hartford, Connecticut 


Division NILES-BEMENT-POND COMPANY 


PRATT G WHITNEY 








PRATT & WHITNEY JIG BORER 
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Speaking of t 


These machines havels 








The Lodge & Shipley DOOMATIC 


This machine is new—unique! It embodies features that are dis- 
tinctive—features that have won over to it a large following. 


The DUOMATIC is making good! And why not? It represents 
the culmination of 38 years specialism at building lathes. Only 
the finest materials and workmanship enter into its construction. 
The high quality of materials and workmanship in it justify a cor- 
respondingly higher price than many 
other makes. The significant feature of 
this is that for the second installation the 
customer’s question is not “How much?” 
but “How soon can you ship?” 





It will be to your advantage to send for the booklets sh, 


Send today forlt 
Get the’ fe 


The Lodge & Shipley}h 


Cincinnati, f ( 
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f}production 
elset new marks 


PITTI 


18-in. Selective Head Lodge & Shipley 
Manufacturing Lathe. 
Made in sizes 12 to 30 in. 


The Lodge & Shipley Manufacturing Lathe 


The Manufacturing Lathe is an ideal investment—It can be kept 
busy! It can instantly be converted from a general purpose tool to a 
quantity manufacturing machine. Not only does it effect a time- 
saving of 25 to 75 per cent as compared to the engine lathe but a 
higher standard of accuracy is maintained. 


Small lots of parts that do not justify the use of an automatic can be 
done on the Manufacturing Lathe in record time. Between lots the 
lathe can be kept busy on single one-piece jobs. In short, this ma- 
chine is an ideal medium between an engine 
lathe and an automatic. Possibly somewhere 
in your shop you have use for just such a 
lathe as this. 





ooklel§f shown here. They give complete information. 


‘otlthese booklets 
the’ facts 





ley!Machine Tool Company 
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Properties of 


HAYNES STELLITE 


- It is an intrinsically hard cast 


metal. 

It requires no heat treatment. 
It has temper that is inherent 
and permanent. 


« It resists abrasion better than 


any other metal. 


. It is not affected by heat up 


to 1800° F. 


. It is tougher at red heat than 


when it is cold. 

It is highly resistant to almost 
all acids and chemical com- 
pounds. 


. Ithas the untarnishable quali- 


ties of gold and platinum. 


- It takes a high silver white 


polish and retains it. 

It is non-magnetic and, ex- 
cept in the molten state, does 
not adhere to other metals. 








HE STAUNCH fortresses of medieval times suc- 

cessfully repelled the attacks of hostile forces. 
They were impregnable, invulnerable. To-day indus- 
trial metals are called upon to resist the continuous 
assaults of corrosion, and their resistance to corrosion 
is an important criterion of industrial value. 

Haynes Stellite, thoroughly tested in both labora- 
tory and plant, has taken its place as a corrosion 
resistant metal. Particularly notable is its complete in- 
ertness to all strengths of nitric acid. It is not affected 
by any common chemical and only hydrochloric, 
hydrofluoric and concentrated boiling sulphuric acids 
attack it. 

Our booklet, “The Properties of Haynes Stellite,” 
discusses the chemical and physical properties of the 
metal and its many varied uses. It might show you 
where the metal can effect an economy in your 
business. 


HAYNES STELLITE COMPANY 
KOKOMO, INDIANA 


District Sales Offices: Carbide and Carbon Building, 30 East 42d Street, New York 
Peoples Gas Bldg., Chicago Keith Building, Cleveland General Motors Bldg., Detroit 
Balfour Building, San Francisco 1310 Santee St., Los Angeles 


HAYNES STELLITE 
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Longitudinal sectional elevation of main 
idler housing, showing Fafnir Ball Bearings 
on spindle jack shaft and idler shaft. 



























































Front view of the ‘“‘HYDROIL” No. 28 Internal 
Grinding Machine, heavy duty, for big bore grinding 
operations, manufactured by the Greenfield Tap and 
Die Corp., Greenfield, Mass., and equipped through- 
out with Fafnir Ball Bearings. 





The following list is typical of the 
large number of machines in which 
Fafnir Bearings are being success- 
fully used: 


Adding, weighing and recording machinery; 
agricultural machinery; bottling machinery; 
camera machinery; candy machinery; cement 
mill machinery; cloth cutting machinery; 
compressors; conveyors; cranes; drilling 
machinery; electric motors and generators; 
electric and pneumatic hoists; elevators and 
elevating machinery; engines (steam and 
combustion); fans and blowers; farm and 
industrial lighting plants; floor scrubbers; 
flour mill machinery; glass machinery; grind- 
ing machinery; gyroscopes; hammer mill 
machinery; industrial trucks; lawn mowers; 
machine tools; mine cars; mining locomo- 
tives; mining machinery; oil burners; oil 
mill machinery; oil well machinery; pape: 
machinery; pneumatic and electric tools; 
printing machinery; pumps; railway head- 
lights and car lighting generators; refrigerat- 
ing machinery; rubber machinery; sewing 
machines; shoe machinery; speed reducers; 
steel mill machinery; sugar machinery; sur- 
facing machines; switch and signal ma- 
chinery; textile machinery; vacuum cleaners; 
variable speed transmissions; washing ma- 
chines; wire-drawing machinery; wood- 
working machinery. 





Let us place your name 
on our mailing list to 
receive gratis our month- 
ly publication ‘‘The 
Dragon.’’ Every issue 
describes a novel appli- 
cation of ball bearings 
that is certain to interest 














Fafnirs throughout—on largest 
chucking internal grinder built! 


Note the rugged design and construction of this new 
GTD No. 28 ‘Hydroil’” Internal Grinder. The 
largest chucking internal built! Just the kind of a 
heavy duty machine you would select for big bore 
grinding operations. 


Fafnir Ball Bearings are used throughout,—on 


main drive shaft; main idler jack shaft; work head shafts 
main idler shaft; flexible idler spindle; wheel head shafts 


This preference for Fafnirs is typical of the ever- 
growing practice among machine builders to insist 
on Fafnir Ball Bearings exclusively wherever long- 
er bearing life, less attention, maintenance of exact- 
ing spindle alignment, accurate work, and greater 
production are wanted. 


THE FAFNIR BEARING COMPANY 


Makers of high grade ball bearings— the most 
complete line of types and sizes in America. 


NEW BRITAIN, CONN. 


Chicago Newark Cleveland Detroit 


























THE MOST COMPLETE LINE OF TYPES 














AND SIZES 


IN AMERICA 





MACHINERY, August, 1926—11 

































24 Hours Continuous Service 
Landis Threading Machine 


This Landis Belt Driven 
Threading Machine at the 
Lee C. Moore Company, Tul- 
sa, Oklahoma, operated for 
eight years—the first two at 
24 hours per day—without 
even renewing the bearings, 
is an example of the efficien- 
cy of Landis design and con- 
struction, of Landis stand- 
ards for machine service. 


Accurate threads, rapid pro- 
duction and the capacity to 
meet demands for uninter- 
rupted service makes a 
Landis installation a perma- 
nent satisfaction to the mod- 
ern manufacturer. 


Landis Threading Machines 
equipped with the well 
known Landis Rotary Die 
Heads and the new Lanco 
Heads are threading bolts 
and nuts in progressive 
plants in all parts of the 
globe. Let us give you data 
on Landis Threading Opera- 
tions and Production costs. 


T, 





LANDIS MACHINE COMPANY, Inc. 


Detroit Office: 5928 Second Boulevard 


DOMESTIC AGENTS: Marshall & Huschart Machinery Co., Chicago, Il].; Marshall & Huschart Machinery Co. of Indiana, Indianapolis, 
Ind.; Coleord-Wright Machinery & Supply Co., St. Louis, Mo.; R. B. Whitacre & Company, St Paul, Minn.; Hamilton Machinery Co., 
Chattanooga, Tenn.; Seeger Machine Tool Co., Atlanta, Ga.; Young & Vann Supply Co., Birmingham, Ala.; Woodward, Wright & Co.. 
New Orleans, La.; Jos. T. Ryerson & Sons, Houston, Texas; Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo.; Salt Lake Hard- 
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Threaded in Ten Seconds 


with the Land-Matic Die Head 


Studs 3” long over all, 34” diameter, 
threaded for 1-1/16” at one end, 114” 
at the other, 8 threads per inch, time, 
10 seconds—both ends—floor to floor; 
work put through in lots of 50 or 100 
pieces. 











Fast, accurate work, wide range and 
durability—one set of Landis Chasers 
positively outlasts ten to twenty sets of 
other types—account for the popularity 
of these tools in big modern plants. 


NE 
ai 
a 
as 
a 

i 

b 


Land-Matic Heads enable turret lathe 
threading to be done with maximum ef- 
ficiency and economy on all classes of 
work. 


Land-Matic Heads are used on turret 
lathes and hand operated screw ma- 


chines. You are behind the times if =<tAN Dis> 
your turret lathe is not Land-Matic TRAD SRR 


equipped. 





Mx 


Cay 





Waynesboro, Pennsylvania, U. S. A. 


Salt Lake City, Utah; Herberts Machinery & Supply Co., San Francisco, Calif.; H i ) 

ee y, ; s j es sco, alif.; erberts Machinery & Supply Co., Los 
Calif.; Harry M. Euler Co., Portland, Ore.; Hallidie Machinery Co., Seattle, Wash.: Hallidie Co., Spokane, aL is 
CANADIAN AGENTS: Canadian Fairbanks-Morse Co., Toronto and Montreal. 
FOREIGN 
Stokvis & 
Calcutta, 


ware Co., 
Angeles, 


REPRESENTATIVES: Benson Brothers, Ltd., Sydney: Schuchardt & Schutte, Berlin, Vienna, Prague, Warsaw; R. S. 
6 onen, Rotterdam, Brussels, Soerabaya; M. Almeida & Cia, Sao Paulo, Rio de Janeiro; Alfred Herbert, Ltd., Coventry, 
saka; Burton Fils, Paris: D. Drury & Company, Johannesburg. : 
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Lathes 


Shapers 
Radials 











Every manufacturer needs them 
if he is to meet the keen compe- 
tition of modern industry—and 
in every line production possibili- 
ties (manufacturing costs) are 
controlled by the efficiency of his 
shop equipment. 




















THz AMERICAN TOOL WORKS CO: 
CINCINNATI, U.S.A. 


“American” Lathes, Shapers, Radials are “keystone 
equipment” for modern metal working plants. Com- 
plete production efficiency (rapid production, low costs), 
in the operations performed on these essential machines 
is a good beginning for profitable manufacturing. 


THE AMERICAN TOOL WORKS} | 
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Profitable Producers 


“American” machine tools are 
the results of careful study of the 
demands made on modern equip- 
ment in every line of work. De- 
signed and built by men who 
know the conditions and require- 
ments of modern work; simpli- 
fied, strengthened, made more 
powerful than the usual machines 
of their class, they meet the needs 
of the producer in a wholly satis- 
factory, wholly profitable way. 
































| FAmAPerr 


Standard models (with  inter- 
changeable parts) for standard 
machining operations; special 
designs, with special develop- 
ments and attachments adapted 
to the requirements of every 
metal working industry. See 
catalog M—and put your produc- 
tion problems up to “American”’ 
engineers. 








S|} COMPANY, Cincinnati, U.S. A. 
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AND LOCK TUMBLERS ba 
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Branch Office 
San Francisco, California 


503 Market Street d h 
pan ones ams 
Japan, Korea, Manchuria, Formosa 


Mitsui Co., Ltd., Tokio. 
Spain, Belgium, Switzerland Port- 
ugal and Italy—Fenwick Freres & Hartness Flat Turret Lathe 
Co., 8 Rue de Rocroy, Paris. . e ry V 
France—Fenwick Freres & Co., 8 Fay Automatic Lathe S rin fie f 
Rue de Rocroy and C. E. Carpenter p ’ 


Co.. 57 Rue Richelieu, Paris, France. Hartness Double Spindle Flat Turret Lathe 
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TRACE MARK REGISTEREO- US 


The Answer Is Found 


to many difficult gaging problems by the use of 
magnified visual inspection. 













The J. & L. Hartness Comparator has made pos- 
sible economic manufacture of interchangeable 
screw threads. 


It is performing this same service for many other 
articles of odd shapes which are manufactured 
in quantity. 


The knitting needle shown on the J. & L. Com- 
parator chart must be held to a tolerance of .001 
on the dimension indicated. 


To gage this needle mechanically would be difficult. 
Magnified fifty times on the J. & L. Comparator 
chart, gaging becomes a simple matter. 


The parts shown are among those which are gaged 
on the J. & L. Hartness Comparator. 








Branch Office: 


g 
mpyiacnine ompany er kane, Queen 
19-21 Water Lane, Queen Victoria St. 
p AGENTS: 








Holland—Spliethoff, Beeuwkxes & Co. 
° ° Luevehaven, Wz., 159 Rotterdam 
Hartness Automatic Die Germany—M. Koyemann, m.b.H., 
’ = Dusseldorf. 
eld, Vermont i J S A Flanders Ground Tap Australasia—McPherson, Pty., Ltd. 
7 e ° e 554 Collins St., Melbourne. 


Hartness Screw Thread Comparator 
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BE SURE AND SEE 


THE LE BLOND 


No. 16 HEAVY DUTY AUTOMATIC LATHE 
IN OPERATION 
SPACES 314-315 


NATIONAL STEEL AND MACHINE TOOL EXPOSITION 
CHICAGO MUNICIPAL PIER, SEPT. 20 to 24 


. =, 
: a 4 
Scheie: 8 


‘ 





This machine is particularly adapted to the economic produc- 
tion of Cluster Gears, Steering Knuckles, Ring Bevels, Main 
Drive Pinions, Center Bearings, Flange and Stub Ends of 
Crankshafts, also Short Shafts and the heavier Automobile 
and Truck Parts. 


BE SURE AND SEE IT 





feed = The R. K. LeBlond Machine Tool Co. 


Cincinnati, Ohio 


CANCINNAT 
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CAN BE MILLED 








MILL IT FASTER! 





Y 

































Power Rapid Traverse in 3 Directions 
on K @ T’s New No. 4 Milling Machine 


Sn 








- 


HE prevailing style in machine tool de- 

sign calls for Power Rapid Traverse. You 
find it on the new planers—boring mills— 
lathes—in fact, it is mow considered as a 
machine shop necessity. 


Power Rapid Traverse has long been applied 
to milling machine tables. But now Kearney 
& Trecker have gone forward another step. 
On their big new No. 4 milling machine, 
Power Rapid Traverse is provided not only 
for the table—but for the saddle and knee 
as well. 


The rates of travel are very fast. The table 
can be quick traversed left or right at the 
rate of 150” per minute—in or out, at 70” 
per minute—and up or down at the rate of 
50” per minute. All movements are con- 


MILWAUKEE MILLING 


KEARNEY & 





In or Out 


Up or Down 
| Left or Right | 


TT 








~ 


veniently controlled from the front of the 
machine. Power Rapid Traverse in all direc- 
tions is a big factor in the ease with which 
the milling machine may be either set up or 
operated. Particularly is this true when 
raising the table carrying a heavy work piece. 


Next to safety, the biggest production factor 
is ease of operation. Power Rapid Traverse 
in 3 directions means that the operator will 
get more work out of a Kearney & Trecker 
No. 4 Milling Machine — and with less physi- 
cal effort on his part. 


This big No 4 Miller with its many produc. 
tive features is fully described in a new illus- 
trated bulletin. Have you a copy? 


KEARNEY & TRECKER CORPORATION 


Milwaukee Wisconsin 


MACHINES 


RECKER 
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Face Milling 
Cutters 


TYPE X 


Indersol. 


HE Ingersoll Type “X” In- 

serted Tooth Cutter is a heavy 
duty cutter for rough or finish mill- 
ing in iron or steel. It is particu- 
larly useful when the work calls for 
cutting on the face and periphery 
at once, milling into a sharp cor- 
ner. This is one of the five stand- 
ard types of Ingersoll inserted 
tooth cutters which are carried in 
stock at Rockford for immediate 
shipment. 


The Type “X” housing is a hard- 
ened steel forging, with the high 
speed blades held in place by hard- 
ened wedges and locked by screws. 
This method of holding is simple 
and makes the resetting or replac- 
ing of blades easy, but at the same 
time, it holds them so firmly that 
a large proportion of the high speed 
steel may be used before the blades 
must be replaced. 


Cutter Bulletin No. 44 describes our standard cutters, and 


many special types. 


We will gladly send it on request. 


The Ingersoll Milling Machine Company 
Milling Machines and Their Equipment 
ROCKFORD, ILL. 





Te 
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WE WILL 
EXHIBIT 


NATIONAL “ 
STEEL & MACHINE 
TOOL EXPOSITION 


6) 5 BL O7-N ETO) 


MUNICIPAL PIER SEPT.20-24 


BOOTH NO. 
313 




















G ia 


‘ La \ 


Maximum 
ervice 


S 


Open-Side and Double-Housing 











Send for Our New Catalog 


THE G. A. GRAY CO. 


CINCINNATI, OHIO 
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BULLARD STILL LEADS IN|) 


When the job requires it ,—heavy machining up to 64 
in. swing, sturdy tool support, excessive power, quick 
and easy handling of the work with simple machine 
control and power helps for the operator,—there’s one 
tool that answers your requirements with production 
and economy. 


The Maxi-Mill offers extra features in design, construction 
and operation without proportional extra price. And the 
extra margin of economy keeps piling up profits long 
after the tool has paid for itself. 


THE MAXI-MILL 
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NjMODERN BORING MILLS 


There are high grade materials, laboratory controlled and 
carefully selected for their particular service, used in 
construction. 


Single Pulley drive with unit power and speed control handy to the operator. 


Quick change feed adjustment, wide range, positive, independent for each 
head with power rapid traverse to save time and energy. 


Plus Continuous flow lubrication, broad bearings with adjustment by tapered 
gibs, graduated scales and micrometer dials, extension levers for heavy hand 
feed. 


It’s a modern mill measured by the latest shop requirements. 


Built In 
BRIDGEPORT, CONNECTICUT 
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A FEW NEW CHAPTERS IN HOLE] 




















EIGHT HUNDRED 11/16" DIAMETER HOLES PER HOUR 
IN (" PLATE is the daily performance of the CINCINNATI 
BICKFORD Heavy Type Plate and Rivet Hole Driller. 


HIS MACHINE was especially de- traveling under its own power on a 

signed for boiler, tank and struc- track parallel to a bench or trestle on 
tural shops. It offers a production on which the plates are stacked. 
duplicate plates that is rarely exceeded 
except by multiple punching where the 
entire plate is punched at one stroke 
or where a spacing table is used. 


The method consists of stacking as 
many plates as the length of the twist 
drill will permit. A plate from a pre- 
viously drilled lot is used as a template. 

The machine consists of a special While one stack is being drilled another 
type of radial drill, having the base is being set up on the other end of 
mounted on wheels and arranged for the bench. 




















The CINCINNATI BICKFORD TOOL Co. § 2 
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i] MAKING HISTORY 
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The bench should be long enough to 
support two stacks, end to end, of the 
longest plates which are to be drilled. 
When one stack is finished the opera- 
tor runs the machine under power to 
the other and continues drilling. 


The economies resulting from the 
use of this equipment are at once evi- 
dent. Only one man is required to op- 
erate the machine—helpers are not 
needed. The usual labor gang is only 
used to stack the plates on the bench 
prior to drilling and to remove those 
which have been drilled. Laying out 
of holes is practically eliminated, as a 
plate from a previously drilled lot 


———E 





serves as a template. Idle machine 
time is negligible, for it occurs only 
when the machine is traveling between 
the two stacks of plates. 


In erecting, further economies are 
realized. Reaming is practically elim- 
inated because the duplication of holes 
in the plates is perfect. Easier and 
better riveting results because the 
sides of the holes are straight and not 
tapered, as is the case in punched 
holes. Drill breakage rarely occurs 
because of the extreme rigidity of the 
machine, and the cost of drills for a 
given quantity of holes is considerably 
less than the cost of punches. 











0. f Oakley, Cincinnati, Ohio 


founded 1874 
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Steering Knuckle Assembly 
for a Truck Front Axle in 
which Taper Serrated 
Splines are used. 


"See 


A New Application of 
The High-Speed Gear Shaper 


HE High-speed Gear Shaper is not neces- 

sarily confined to the cutting of gear teeth, 
nor the generation of involute shapes, as the 
accompanying illustrations will show. The 
parts illustrated are members of a steering 
knuckle assembly for a truck, and the knuckle, 
proper, is provided with external taper splines 
on both ends. The mating arm members are 
provided with internal taper serrated splines 
corresponding to those on the knuckle. 


Both Internal and External taper serrations 
are cut on the High-speed Gear Shaper. 
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Various members of Steer- 
ing Knuckle Assembly— 
Dismantled to show Inter- 
nal and External Taper 
Serrated Splines. 


MM 





A slightly modified machine is required for 
this purpose—a taper raising block is placed 
between the base and bed of the machine, so 
that the cutter-spindle is set out of the parallel 
plane with relation to the axis of the work- 
spindle. 


The work is handled in a rapid manner, and 
cut to a degree of accuracy that meets the 
most exacting requirements. Hence, an excel- 
lent fitissecured between the variousmembers. 


This is only one of several applications that 
have been recently accomplished on the High- 
speed Gear Shaper in the interests of better 
work at lower cost. 


Let Us Help YOU. 
The Fellows Gear Shaper Company 


Head Office and Works: 78 River Street, Springfield, Vermont 
Branch Office: 651 Book Building, Detroit, Michigan 


FOREIGN AGENTS—Alfred Herbert, Coventry, England—Great Britain. Alfred Herbert, Sydney—dAustralia; Societe Anonyme Alfred Herbert, 


aris—France and Spain; Societa Anonima Italiana Alfred Herbert, Milan—Italy; Societe Anonyme Belge Alfred Herbert, Brussels—Belgium 
rom Holland; Bohm & Bormann, Berlin—Germany, Czecho-Slovakia and Austria; Aktiebolaget A. Bonthron, Stockholm—Sweden, Finland and 
orway; American Machinery Import Co., Zurich—Switzerland. 


PACIFIC COAST REPRESENTATIVE—Louis G. Henes, San Francisco and Los Angeles—California, Arizona and Nevada. 





FAR AALS LR AUER Un UR SR ER ER Er Er un Union RR ERE ER ER Eun LAUR SR ERR ER ER ER ER Gn SALA ERR 





MACHINERY, August, 1926—27 











A Good Investment 
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Cincinnati HYPRO will not cost more but will give 
more for every dollar invested. The large number 
of real operating and production features, accuracy 
and a production that will decrease cost. 


Send your blue prints for estimates 


THE CINCINNATI PLANER CO. 


CINCINNATI, OHIO, U.S. A. 
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New, Departure 
Qual fitty 


Ball Bearings 


Here’s a Good Example 
of What They Will Do for You 


One of the chief difficulties with plain bearings is the proper retention 
of oil as a lubricant in vertical shafts. 


When centrifugals are used for laundry purposes, there is the added 
danger of soiling the material in the basket. 





The use of New Departure Ball Bearings in both the centrifugal and 
electric motor, together with the use of grease as a lubricant, made this 
installation both more efficient and trouble proof. 


The electric motor is mounted to swing into a horizontal position to 
allow removal of the basket. This change of position, perfectly safe 
with New Departures, might (if sleeve Bearings were used) allow oil 
to leak into the windings and cause short circuits and burn-outs. 


Engineers and designers are offered a copy of “Ball Bearing Appli- 
cation” for their reference library—a loose leaf book of bearing applica- 
tions to which new sheets are added monthly by the New Departure En- 
gineering Department. 














* THE NEW DEPARTURE MFG. CO. 


BRISTOL, CONN. 
DETROIT CHICAGO 
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IVAZISYS 


WE 
WILL EXHIBIT 
arms Sixth Annual 
NEW HAVEN 
MACHINE TOO! 


L 
EXHIBITION 


SUDAN 


“corn- 1926) 
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New Acme 
Duo Control Turret Lathe 


12 Work Speeds 


Set-Over Turret 








All feed changes in Apron 
Side Carriage—12 











All feed changes in Apron 
Turret Carriage—12 


A Real Producer on Bar and Chucking Work 


See how completely control is centered at only two points in this 
Acme Duo Control Lathe. All speeds and feeds are within easy 
reach of the operator’s two hands—a big factor in lopping min- 
utes off the production time. 


This turret lathe is a real producer on both bar and chucking 
work. Cross sliding turret and side carriage 
EXHIBIT assure simple, inexpensive tooling and 
NATIONAL rapid, easy set up. | 
STEEL & MACHINE apid, y D 
TOOL EXPOSITION New records will be set in your shop when 


CHICAGO this Aeme Duo Control starts working. Let 


MUNICIPAL PIER SEPT.20-24 


us tell you what it will do on your work. 





THE ACME MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S. A. 


Agents in all leading cities in this country and abroad 
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Making Good 


WE WILL 
EXHIBIT 
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“Increasing Production. 


“They save us time, money, tools, op- 
erators—they make good.” That’s 
the consensus of opinion in some of 
America’s leading automotive plants 
concerning W. F. & John Barnes 
Company drilling and tapping, bor- 
ing and reaming machines. It tells 
the whole story. 


tremendous saving in time, man pow- 
er, and floor space. 


It’s easy to increase production—on 
paper. W. F. & John Barnes Com- 
pany drilling, tapping and boring 
machines actually do it—day in and 
day out under real operating condi- 
tions where all guesswork as to costs 
is eliminated. 

Experience has proven that each one 


‘ Our engineers are prepared to go into 
of these machines, one type shown 8 _— 8 


your shop, study your problems with 


above, will replace several stand- 
ard machines and their operators, 
and turn out more work per hour—a 


you, and design machines that will 
increase production. This service is 
yours for the asking. Write today. 


Established 1872 


W.E and John Barnes Co. 


ROCKFORD 





ILLINOIS 
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MONARCH HELICAL-GEARED 
SILENT — SMOOTH — POWERFUL 


15 to 25% More Production 


hi if aH i 
. gs } | 





Many users of the Monarch Helical 
Geared Lathes say their operators turn 
out from 15 to 25% more work on Mon- 
arch Lathes than on any other geared 
head lathes, because of the faster 
controls. 


Ease and speed of feed and speed 
changes, starting and stopping ma- 
chine, engaging and disengaging feeds, 
are all vital points in cost of produc- 
tion, both in the tool room or production 
departments. 


mi, On all these import- 

NATIONAL ant points Monarch 

roasts | Lathes are much faster 

for the operator than 

any other geared head 
lathes. 


CHICAGO 


BOOTH #0. 








Spindle speeds are changed in a frac- 
tion of a second, without drifting the 
spindle, and the operator never moves 
from his working position at the lathe. 


Apron feeds are instantly engaged 
and disengaged,—an exclusive Mon- 
arch patented feature. Operator works 
to closer limits under power feed than 
is possible by hand feeding. 


All these points are of vital impor- 
tance in theselection of lathe equipment. 


Over 1000 Monarch Helical Geared 
Head Lathes are now in use, many of 
them in shops near you. Let us tell you 
where you can conveniently see Mon- 
arch Helical Geared Lathes in use. 


Bulletin fully describing them will gladly be sent. 


THE MONARCH MACHINE TOOL CO. 
SIDNEY, OHIO 
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The BEST in Wire Sizes! 


enought 
10 oth le work. 
bl clse-UNIFORM | 


_Manufactured by 
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No. 14 HEAVY DUTY DRILL PRESS 







































Drilling, boring, reaming, tapping, 
hollow milling, under cutting, tre- 
panning and other similar opera- 
tions are operations that the 
COLBURN No. 14 Standard Heavy 
Duty Drill press will handle with 
equal facility. 


This machine has a clearly de- 
fined purpose—it is built ex- 
pressly to handle a large va- 
riety of work—quantity pro- 
duction today—special work 
tomorrow. Its 24-inch swing, 
2-inch drill capacity, ample 
range of feeds and speeds, its 
ease of operation make the 
Colburn an ideal machine for 
general all around service. 


This illustration 
shows the No. 14 
equipped with com- 
pound table which 
may be moved 20 in. 
longitudinally and 8 
in. crosswise. Cap- 
stan handles are so 
placed that the op- 
erator can move the 
table rapidly in 
either direction with- 
out moving from his 
position. 


No matter how large 
or how small your 
shop—you will find it » 
well worth your while 
to install at least one 
Colburn No. 14. 


Let us send you 
a copy of Bulle- 
tin No. C.D. 109. 


S 
~ 
~ 
S 





BETTS-NEWTON-COLBURN-MODERN-HILLES & JONES 


ONS OLIDATEL 


CONSOLIDATED MACHINE TOOL CORPORATION OF AMERICA, ROCHESTER, N. Y. 
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SUPERIOR 
BALL «> ROLLER «<# 


BEARINGS 


Here are some of the results obtained from the use of 
Superior Ball and Roller Bearings: 
Efficiency Long Life 
Satisfaction Saving in Cost 


Saving in Power 
Send for our catalog No. 10 


THE BALL AND ROLLER BEARING Co. 
Danbury, Connecticut, U. S. A. 
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HOW MUCH do you 


SPEND for grinding your cutting tools 


Here’s what some companies 


SAVE 


per year!! 


\ THE BROWN-LIPE-CHAPIN CO. 


All Using From 1 To 4 





‘ 


WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


0) 5B LO7-NCTO) 


MUNICIPAL PIER SEPT.20-24 


BOOTH NO. 





MEESE & GOTTFRIED $ 579.00 
CANN & SAUL STEEL CO. 1,349.80 
REMY ELECTRIC CO. 2,174.40 


2,662.10 
WARNER CORPORATION . 3,822.30 
WILLYS- MORROW COMPANY . 3,824.60 
BROWN HOISTING MACH’Y CO. 5,449.40 
BUDD WHEEL COMPANY 8,624.80 


Gisholt Universal Tool Grinders 





S 


You will be interested in seeing the application of the 


Gisholt Universal Tool Grinder 


to your grinding requirements. 


Write for our Grinder Catalog 











GISHOLT MACHINE COMPANY 


1300 E.WASHINGTON AVE., MADISON, WIS. 
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Simmons Method 

















” IVE her the gun!” The flagship of the sky 

flotilla leaps forward—its engine bursting 

to life with a roar. A short run and then a zoom 

into the blue. One by one the remaining ships 
follow to fall in position in formation flight. 


The precision of correct- 
ly ground gears having 
smooth, mirror-like sur- 
faces is one of the greatest 
contributing factors to the 
success of modern high 
speed gear drives. The 
“National - Cleveland’ 
Gear Tooth Grinder be- 
gins a new era in gear 
tooth grinding. This ma- 
chine, with its auxiliary > 

the ‘National - Cleve- ONY ws 

land” Gear Tooth Test- abate, 

er automatically grinds a i 
gear teeth and proves their 
accuracy beyond question 
to 0.00005” in contour and 
0.0001” in spacing. Ac- 
curately roughed blanks 
not necessary. 


Allama ann ven! 
e 
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THE NATIONAL TOOL COMPANY 
Cleveland, Ohio 








HERBERT PHOTOS INC. 








4 





#= 


at 
RE 


eveland Cutter ‘ 


Quality Cutters 
For Over Twenty Years 


and Quality is the first essential of a 
cutter and Service is next in impor- 
tance. A good cutter backed up by 
a service, the main idea of which is 
to help manufacturers, cannot fail in 
its work. Users of “National-Cleve- 
land” cutters have the advantage of 
a highly specialized grinding depart- 
ment wherein any particular’ re- 
quirement in the grinding of hobs, 
gear shaper cutters and many types 
of milling cutters may be developed 
with closest cooperation between the 
department and user. 


There is a “National-Cleveland” Cut- 
ter for all general and special pur- 
poses. Each cutter a past master at 
its work. 


Men of long experience, specialists 
in cutter design, stand ready to work 
with you in your cutter problems. 
Call on us. We may be in a position 
to suggest the very cutter for your 
particular job. 


‘*National-Cleveland’’ service is no further 
away than our nearest office. 


THE NATIONAL TOOL COMPANY 
Cleveland, Ohio 


New York Philadelphia Detroit 
41 Murray St. 816 Chestnut St. 5-116 General Motors Bldg. 
Chicago 
624 Madison Term. Bldg. 
9 South Clinton St. 





Here’s a New Tap for You 














Here’s a New Collapsible Tap that you need on your tapping work. It’s 
simple, it’s easy to adjust for size, it’s sturdy, it collapses instantane- 
ously and at the desired depth. 


Notice the heavy front plate. It is recessed and fitted closely over the 
body of the tap, thus preventing the chaser slots from spreading or get- 
ting sloppy. Notice the adjusting ring. Just a few twists of the wrist 
with a screw driver and the proper size adjusment is made, yet the ad- 
justing screws are locked in place so they can’t work loose. 


Remember that on NAMCO Taps the chasers are rigidly supported 
throughout their entire length while the thread is being cut—they 
do not drop off from shoulders or pull off from pins, but rather collapse 
instantaneously as the core piece rotates into the collapsing position. 


15 sizes to choose from—7%” to 714” cutting 
capacity. Order one and try it on your work. 


THE NATIONAL ACME COMPANY 


Cleveland, Ohio 


New York Detroit Chicago 


We also manufacture revolving and stationary’ Self Opening Dies 


I ee eee 
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(SHELBY) 


The Recognized Standard 
of Seamless Steel Tubing 


for machine-tool and general machinery 
construction; structural purposes and tool- 
room requirements; hollow-forgings, parts 
and complete articles; and numerous im- 
portant special uses. 


Ask for Booklet — 
Seamless Steel Tubes and Their Making 










Remember! There Is a 


ATIONAL 


Seamless Tube for Every Mechanical Purpose 


he 











NATIONAL TUBE COMPANY, PITTSBURGH, PA. 


GENERAL SALES OFFICES: FRICK BUILDING 


DISTRICT SALES OFFICES 


Atlanta Boston Chicago Denver Detroit New Orleans New York Salt Lake City Philadelphia Pittsburgh St.Louis St. Paul 
Pacific Coas*¢ Representatives: U.S. Steel Products Co. San Francisco Los Angeles Portland Seattle 
. Export Representatives: U.S. Steel Products Co. New York City 
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No. 3A 
Turret Lathe 


Way-Covers 
Plus 


Nothing but oil can reach the ways of the 
new Warner & Swasey No. 3A turret lathe. 
They are completely and permanently pro- 
tected by Way Covers, a construction that 
prolongs the built-in accuracy of the ma- 
chine. Ever before see a turret lathe with 
covered ways? 


There are other important features in our 
latest and largest turret lathe. The Hex- 
agon turret has 16 feeds and power rapid 
traverse. Twelve geared-head work speeds 
are provided. Head is cast with bed and 
the whole carries full load of 25 H.P. motor 
drive without a tremor. Alloy steel gears 





















in head are mounted on roller bearings. 
Hexagon and square turrets operate in uni- 
son or independently. 


The new 3A takes bars up to 7/2” diameter, 
swings 2514” diameter over way-covers and 
has a maximum turning length of 39”. 


Performance of the machine is clearly de- 
scribed in our new 3A circular. This cir- 
cular will enable any manufacturer to ap- 
praise for himself the money making possi- 
bilities that this machine contains for him. 
Circular sent upon request without cost or 
obligation. 


The Warner & Swasey Company 


CLEVELAND, OHIO, U.S. A. 


NEW YORK: Singer Building 

BOSTON: Chamber of Commerce Building 
BUFFALO: Iroquois Building 

PLT TSBURGH: Chamber of Commerce Building 
PHILADELPHIA: 95 Keystone Ave., Upper Darby 


F 


LOS ANGELES: 228 Central Avenue 
DETROIT: 5928 Second Boulevard 
CHICAGO: 618-622 Washington Boulevard 
MILWAUKEE: 1143 Wells Building 
DAYTON: 518 Mutual Home Building 
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Norton Floor Stands 


run on Timkens 


More grinding at the wheels—none in the perfectly 
enclosed, easy-rolling, power-saving Timken Tapered 
Roller Bearings. 


On simple mountings, in compact housings which keep 
out dirt and hold the grease, Timken Bearings carry 
the speed, intermittent load, thrust, and shock of 
grinder operation. 


Greater load area, inherent in Timken Tapered design, 
means extreme rigidity in Timken-equipped Norton 
grinders. Timken positively aligned rolls improve machine 
precision as well as speed possibilities. And Timken- 
made electric steel is assurance of finest material where 
it is most needed. 


The growing use of Timken Bearings by such manufac- 
turers as Norton, shows how sound is the effect of Timken 
Bearings in modern industrial economy. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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THE NEW 


OSIER., 


1-B Universal Turret Lathe 


} i Our new catalogue covers several new features 
Five Big Features of the Head not found in the 1-B machines of earlier design. 


The front and back shafts are of chrome nickel The new improvements give this machine a great- 
steel heat treated. They are splined in place of er productive capacity. 


being keyed to drive the clash gears. 
All gears are of forged steel heat treated and 
run in a bath of oil. 


The spindle is chromium manganese forging. 
After rough turning it is heat treated and drawn 
to an average hardness and ground to final size. 
Short overhang gives great rigidity to chuck. 
The spindle bearings are of 
special bronze and cannot flow 

we se under the most severe ‘load con- 
I~ NATIONAL ditions. 
IEesascoied| Twelve selective spindle speeds 


forward and reverse to the The New Foster 1-B Universal Turret Lathe 











spindle make the machine cap- 
able of handling a wide range of Let us show you low production figures from your 
work. blue prints or samples. 


FOSTER MACHINE COMPANY, Elkhart, Indiana 
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BLACK & DECKER 


announce a complete line of 


Electric Grinders 


From 6 inch, 4% horsepower to 30 inch, 20 horsepower 


The new No. 10 Catalogue, describing these Grinders 
in detail with — is now available. 
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Have You Seen the ModelC Acme in Action? 


Have you seen the Model C, Five Spindle Acme Automatic Screw 
Machine at work? If you haven’t, plan to attend the New Haven 
Machine Tool Exhibition, or the Steel Treaters Show in Chicago. 


For here’s a machine that offers extraordinary economies in pro- 
ducing parts from bar stock; a machine offering unusual construc- 
tion features which make possible this fast production, and at the 
same time permit high standards of accuracy. 


If you can’t get to New Haven or Chicago, visit our plant at East. 
131st & Coit Road, Cleveland, Ohio, where we have 24 Five 
Spindle Acmes at work. 


Definite proof of what the Five Spindle 
Acme will do for you, will be promptly 
given you, without obligation, upon receipt 
of your blueprints or samples. 








| t 


' 
i ; 
‘ . 
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The Model C, 5 Spindle Acme Automatic 


now built in 3 sizes—9/16”—1”—15”. 


WE 
_/ WILL EXHIBIT 


WE WILL 








arm Sixth Annual 6 EXHIBIT 
new raven | Lhe National Acme Company gQhiatie 
MA STEEL 8 MA 
EXHISTON Cleveland, Ohio TOOL EXPOSITION 
September7-8-G10 New York Detroit Chicago Os BCOVANCTO. 
CONN = 1926 MUNICIPAL PIER SEPT.20-24 

— a Makers of Threading Dies, Collapsing Taps and Screw Machine Pro- promeine 

28 2 aa ducts at Cleveland, Ohio and Gridley Multiple and Single Spindle 

ify Automatics and Gridley Chucking Machines at Windsor, Vermont. 

[| | 
Ly 
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Two Blows to Forge 
this Nut 


Castellated nuts 3-13/16” across the flats, 
1%” thick, with a hole 214” in diameter 
forged from wrought iron bar stock in 
one heat. Two blows with two sets of 
dies are all that is required to upset, 
form, punch and cut off and one operator 
handles the entire job. 


Acme Forging Machines are so powerful, 
rapid and convenient that they reduce 
the heats necessary to handle even most 
complicated work, keep labor costs down 
to the minimum. 


4 ‘ , ‘ Let us show you records 
Acme Forging Equipment gives continu- of seme ianevesting 


ous profitable service under most severe installations 
working conditions. 


THE ACME MACHINERY COMPANY 
CLEVELAND, OHIO, U.S. A. 


Foreign Agents: Burton, Griffiths Co., Ltd, London. Glaenzer & Perreaud, Paris, France. 
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And now a 
new DIXON eraser 














ON 
CARNATION ERASER 








WE KNow you're going to like the Dixon Carnation 
Eraser. Just give it a tryout and watch the way it 
knuckles down to its job and cleans-up as it goes along. 
Our special process is responsible for its constant pli- 
able efficiency. The more you use a Dixon Carnation 
Eraser, the more you'll realize it’s the eraser you 
should keep within easy reach always. 


SAMPLE OFFER—To give you the opportunity to see how the 
Dixon Carnation Eraser knuckles down and cleans-up, we 
will send you one free upon receipt of your name and address. 


- go _ ees 
See aa 


JOSEPH DIXON CRUCIBLE CO., PENCIL DEPT. 74J JERSEY CITY, N. J. 


© 1926 Joseph Dixon Crucible Company 
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HEN specifications call for 
grinding to close tolerance 


original. set-up. 














Wisconsin Blactete ‘Company 


FINISHED—at one setting 


Dumore Grinder proves its value. On almost 


any machine tool—planer, shaper, lathe or or internal grinding, at 
o142 aii prices ranging from $50 

milling machine—the Dumore can be used to $180. Write for our 

to finish any surface—flat, round, eccentric new exchange offer. 

or irregular, to the required dimensions— Have you a Dumore 


usually without changing or disturbing the 


finish by 
limits, a 












Six styles, all vibration- 
less, cover all require- 
ments for fine external 


Tap Drill Chart? If not, 
let us send you one. It’s 
free. Mail the coupon. 











Wisconsin Electric Company, 
25 Sixteenth St., Racine, Wis. 


Please send me, free of charge, one of your Tap Drill Charts, a cata- 
logue of Dumore Grinders, and details of your new exchange offer. 


BAD CROCE COE EOOEUL OEE ECUCTECE CELE LE CECE CLEP CEL ELEC EE COLOR TE 


95 Sixteenth St., Racine, Wis. 
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Turning Cast Iron 
Chuck Bodies 


This “Libby-International” is shown at the plant 
of the Cushman Chuck Company, Hartford, 
Conn., set up for turning 9” diameter cast iron 
chucks to a tolerance of .0005” on the diameter 
of the hub and .001” on the height. 


The operator first turns the face of the chuck, 
then the outside diameter half-way its length ;— 
reverses the chuck and then faces, bores, reams 
the hole and finish turns the inside of the chuck. 
Fifty chucks are turned on the “Libby-Interna- 
tional” without grinding the finishing tools. 


On all kinds of heavy duty jobs “Libby-Interna- 
tional” lathes hold their own in maintaining 
high production without sacrificing accuracy. 
May we tell you more about “Libby-Internation- 
al’? Lathes and what they are doing? 


INTERNATIONAL MACHINE TOOL CO., Indianapolis, Indiana 


DOMESTIC AGENTS: Aumen Machinery (Co., Baltimore, Md.; Blackman-Hill & Co., St. Louis, Mo.; Brown & Zortman, Machinery Co., Pittsburgh, Pa.; 

Waterhouse & Lester Co., San Francisco, Cal., Los Angeles, Cal.; E. L. Essley Machinery Co., Chicago, Ill.. Milwaukee, Wis.; Hill, Clarke & Co., Boston, Mass. 

Seifreat-Elstad Co., Cincinnati. Ohio, Dayton, Ohio; Cadillac Machinery Co., Detroit, Mich.; Strong, Carlyle & Hammond Co., Cleveland, Ohio; Syracuse 
Supply Co., Syracuse, N. Y., Buffalo, N. Y., Rochester, N. Y¥.; Vandyck Churchill Co., New York City. N. Y., New Haven, Conn.; Philadelphia, Pa.; Peden 
Iron & Steel Co., Houston, Texas. FOREIGN AGENTS: Coats Machine Tool Co., London, England; Ing. Ercole Vaghi, Milan, Italy; Isbecque Todd & Co,» 

om & anon, Copenhagen, Denmark, Oslo, Norway, Stockholm, Sweden; Victor B. Mendoza Co., Havana, Cuba; Moerch & Roumet, Paris, France? 
itsui & Co., Japan. 
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THE JOHNSON FRICTION CLUTCH 


As Used On the New 


Williams No. 12 Rapiduction 
-Pipe Threading Machine 



















Yes, here’s another new Williams Pipe 
Threading Machine coming out JOHNSON 
Clutch-equipped. Given an effective try-out 
on their No. 4 and No. 6 Pipe Threading Ma- 
chines, and proving their efficiency by giving 
highest grade service, JOHNSONS were the 
logical choice for the new No. 12 Williams 
Machine. 





Single Clutch, 
Pulley Mounted 


\ - 
Siig’ ng _ 
ve 
Papi ~ a 
i peindieiiain es a 4 
, x 
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COURTESY: The Williams Tool Corporation, Erie, Pa. 


This often happens: When a machine builder adopts 
JOHNSON Clutches for one machine, the JOHN- 
SONS give such complete satisfaction that he later 
installs these on three, six, and sometimes ten differ- 
ent types of machines. 


On the Williams No. 12 Pipe Threading Machine 
shown above, a No. 10 Single JOHNSON Friction 
Clutch delivers the power to the gear box for either 


motor or belt drive. Equip your machines with 
JOHNSON Clutches. 


Write for Catalog ‘‘A”’ 












THE CARLYLE JOHNSON MACHINE CO. 


MANCHESTER CONN, 
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NATIONAL port cutters 


“ALWAYS CUT ACCURATE THREADS” 




























WHE National Open Die Bolt Cutter always cuts accurate threads 
because the Die Head cannot spring open and cut tapering or 
oversize threads, regardless of variations in the diameter or hard- 
ness of the material being threaded. As no wear can be transmitted 
to the dies, this high degree of accuracy is maintained thruout 
years of hard service. 


In addition, the National Interchangeable Case Die insures low 
die cost—many users reporting that their die costs have been 


reduced 30 to 50%. 


It will pay you to investigate the National. 
Send for full details. 





The National Machinery Company, Tiffin, O. 
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What you need = 


MAIN STOCK ROOM 





When you want it! 


ESPITE the complexity of the twist 
drill and reamer business, which 
involves the manufacture of more than 
15,000 different kinds and sizes of small 
tools,““Cleveland” customers quickly dis- 
cover that their orders flow into and out 
of the factory with surprising and gratify- 
ing speed. Rarely is it necessary to “hold 
up” an order because the kind or size of 
tool is not in stock. 





This is due entirely to the fact that, 
in our Stock Rooms, are maintained at 
all times an average of some 8,000,000 
finished tools, occupying approximately 
125,000 cubic feet of space, ready for 
immediate shipment. 


Not much to boast about, perhaps,—but yet 
one of the many hidden reasons which, taken 
as a whole, go far to explain why “Cleveland” 
tools are so universally preferred. 


TWIST DRILL 
COMPANY 


wo CLEVELAND 
NEW YORK-CHICAGO- LONDON 


TRADE MARK REG. U S PAT OFF AND FOREIGN COUNTRIES 


Manufacturers of Carbon and Cle-Forge High Speed Drills for every 


TRADET MARK 
@56.U.5 PAT.OFF, 


purpose; ‘‘Mezzo’’ Super-Carbon Drills; Hand, Jobbers’ and Shell Ream- 
ers; ‘“‘Peerless’’ High Speed Reamers; ‘‘Paradox’’ Adjustable Reamers; 


TRADEY MARK 
REGUS PAT.QOFF, 


“‘Quick-Set’’ Reamers; “Spirex’’ Machine Taper Pin Reamers; Chucking 
Reamers for Turret Lathes; Counterbores; Countersinks; Sockets; End Mills; 
and the ‘‘Ezy-Out’’ Screw Extractor. 
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POTTER & JOHNSTON 
AUTOMATICS 























6 DP-Platen Type Automatic 
Chucking Machine 


















on 
WILL EXHIBIT 
AT THE Sixth Innual 


| NEW HAVEN 


MACHINE TOOL 
EXHIBITION 
September? §-G10 
nEHNEN 1 DG 


i 















This addition to our line of Automatics has been developed for 
handling work which should be set aside to cool, or for heat 
treatment following the removal of the scale and then 
rechucked for finishing. 


' For work suited to this method of finishing, the 6 D P-Platen 
y Type will be found a most economical and satisfactory 
s production unit. 


TYPICAL FLYWHEEL 
H 





ALL CUTS TAKEN SIMULTANEOUSLY 


Ist Oper. 3.20 Min THE LONGEST CUT GOVERNS THE 
ond Oper. 3.06 Min, TIME PER OPERATION 


3rd Oper. 3.45 Min. ONE COMPLETE FLYWHEEL PER OPERATOR 
4th Oper. 3.45 Min. EACH 3.45 MINUTES 


LET US HAVE YOUR PRINTS FOR ESTIMATE 


NATIONAL POTTER & JOHNSTON 


STEEL & MACHINE 
TOOL EXPOSITION PAWTUCKET, R. I., U. S.A. 
(eS BL OrANCTO) DOMESTIC OFFICES: New York Office—270 Madison Avenue de la Grande Armee, Paris, France, Representa- 


MUNICIPAL PIER SEPT.20-24 Ave., Frank H. Robinson, Manager. Detroit Office—The tive for France, Belgium, Switzerland, Spain and Portu- 



































Potter & Johnston Agency Company, 16th & Pine Sts. gal. Charles Churchill & Co., Ltd., London, Birming: 

BOOTH NO. Chicago Office—3057 Eastwood Ave., Leslie J. Orr. a gay ital ~ Neweasti=-on7t 772 am 10, Milan, 
. Manager. ; st Offices—Louis G. Henes, 1418 Glasgow. So , Ercole Vaghi. mn.’ Yama: 
289-93 einen. Poiigg Pig lt orgy: 5 gg ring Pigg ol 75 Italy. Rylander & Asplund, Stockholm, Sweden b na 
Fremont St., San Francisco, Cal. Canadian Office— . <a wan’ & ay gg mn ee Strasse, 

Arthur Jackson, 32 Glenholme Ave., Toronto 10, Ontario. 28-29, Berlin, Germany, Representatives for Germany, 


FOREIGN REPRESENTATIVES: L. J. Colomb, 68 Austria and Czechoslovakia. 


a: 





— 





52—MACHINERY, August, 1926 






oy 


Mechanics Rail Drill 


PRPRERS 



















Especially built for high 
production on heavy work. 


The minimum spindle to spindle distance is 9". Gears of heat 
treated alloy steel, drive gears run in oil. 


Crown gears and horizontal and vertical drive shafts run in Hyatt 
Bearings. Two to six spindle gangs. Details and Prices on request. 


ROCKFORD MACHINE TOOL CO., “Rockford, Illinois 
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they are held to the cutter body, make Union 
Inserted Tooth Milling Cutters as sid on the 
tough jobs as a solid cutter. 


T HE design of the teeth and the method by which 


It is impossible for the teeth to slip once they are set 
for service. Union Inserted Tooth Milling Cutters 
represent the acme in cutter economy, and the teeth 
of all our standard types are carried in stock. 

We make Inserted Tooth Cutters for your own Special Purposes 


and guarantee them to stand up to the work for which they are 
made. Let us tell you something about the UNION Line. 








UNION TWIST DRILL CO., Athol, Mass. 


Chicago Store: 11 So. Clinton St. New York Store: 62 Reade St. 


Makers of All Kinds of Cutters, Twist Drills, 
Reamers, Taps, Dies, Etc. 


AGENTS THROUGHOUT THE WORLD 
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From the Coat 
Standpoint— 
First or Last 
You are Safe 
with 


Card 
| Taps 





HERE may be only a slight 
difference in the first cost of 
the taps you buy; but there is a 
great difference in final cost when 
accuracy, speed of operation and 


ce OPMAAA EECCA ELS AOI OE CLAM LL LTT TT, 


 WWW#sHWhN Nee 


number of holes tapped are con- 
sidered. 


Buying at a low first cost stand- 
point may mean greater expense 
in the end. Buying from an 
established, successful manufac- 
turer whose products have stood 
the test of time safeguards your 
investment both in first cost and 
last cost. 











ys 





Card made taps in 1874. Today 
the Card factory is one of the 
largest and best equipped plants 
in the world devoted to the man- 
ufacture of Taps and Dies. 


Catalog 81 is our latest; 


a let us send it. 














S:.W.CARD MFG.CO. 


DIVISION OF UNION TWIST DRILL CO. 
MANSFIELD, MASSACHUSETTS, USA: 
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Garvin Automatic 
Tapping Machines *, 





Satisfactory Wherever 
Installed 


One of the fastest operating automatic 
tapping machines on the market. Runs 
taps to their limit of production with- 
out damage to the work or tools—and 
without sacrificing the accuracy re- 
quired for the most exacting work. 


The simplicity of operation is outstand- 
ing. The operator merely locates the 
work under the tap,—pulls down the 
lever until the tap engages the work. 
From there on the action is entirely au- 
tomatic ;—the tap runs itself to a pre- 
determined depth—automatically re- 
verses and backs out of the work—leav- 
ing clean cut threads and without strip- 
ping the last thread. 


All revolving parts rotate on Timken 
Roller Bearings, insuring freedom from 
vibration at any speed. 


Western Radial Drills 


, The exclusive “Low Hung Drive” of Western 
Radials eliminates power waste and delivers 
maximum power at the point most needed— 
the lower end of the spindle. This feature in- 
sures uniform speeds and feeds under the most 
adverse conditions without danger of chatter 
or stalling. 






Drive Applied at 
Lower End of Spindle 


Holland, Mich., U. S. A. 
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WESTERN MACHINE TOOL WORKS 















Eight good reasons for using the new Ettco Chucks are: 


All ETTCO Drill Chucks take drills 1/64” over capacity of Chuck Cash in your old drill chucks. Send them 

e e - to us and in exchange for new Ettco 

ETTCO Chucks increase the value of electric drills. Chucks we'll allow 15% off list price 
which is as follows: 


No. 1A Ettco—0O to ¥; in... --$5.50 
No. 142 Ettco—0 to 5/16 in... 6.00 
No. 2. Ettco—O0O to % in-.... 6.50 
No. 3A Ettco—0O to '2 in..... 9.00 


No. 342A Ettco—'¥, to &% in.. .11.00 








High Speed 
Tapping Attachments 











You can do all these things with the Ettco High Speed 
Tapping Attachment. Cased in Aluminum, it is special- 
ly designed for tapping holes up to 14” diameter. Ettco 
Tappers increase production enormously, particularly 

. where used with GUN TAP. Put one on your work for 
tg ten days—without obligation. Then, if you can spare 
Sitesi the Ettco, it may be returned. Capacity to 3/16” in 
steel, 14.” in cast iron or brass. Price $35.00. 


No. | Ettco 


EASTERN TUBE & TOOL COMPANY, Inc. 


590 Johnson Avenue, Brooklyn, N. Y. 
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; LaTHEs [7 
] SHAPERS | 
MILLERS || 


Modern production standards—that is, mod- 
ern demands for speed, accuracy and econ- 
omy in manufacture—make demands on 
equipment that can only be met by machines 
especially developed for modern use. 


Hendey Machines are in this class. HENDEY NO. 2 G PLAIN AND UNIVERSAL 
TYPE MILLING MACHINES have every feature that will facilitate produc- 
tion and improve service. 


Hendey No. 2 G Milling Machines have 18 progressive spindle speeds, 
driven through a combination of sliding gears of alloy steel, hardened 
and heat treated—all controlled by two levers. Speed gear shafts run in 
ball bearings. Automatic lubrication applied to all bearings and gears 
in the spindle drives. 








ate 


THE HENDEY MACHINE CoO. 
Torrington, Conn., U.S. A. 


Singer Bldg-, New York City 
Commerce Bldg., Rochester, N. Y. 
565 Washington Blvd., Chicago, IIl. 
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Have you big spur gears to cut? For combined accuracy and 
speed and economy you can’t better the output of Newark Gear 
Cutting Machines. 


The job shown is a steel ring-gear 1 D.P. It weighs 8000 lbs., 
outside diameter 94” and width of face is 14”. The No. 7 Newark 
is the standard machine for work of this nature. If you have 
heavy steel spur gears to cut, the No. 7 Newark machine will 
pay high returns on the investment. 


Our Engineering Department has the experience and we 
are always ready to place our experience at your disposal. 


NEWARK GEAR CUTTING MACHINE CO. 


HENRY E. EBERHARDT, President. 


NEWARK, N. J., U.S. A. 
OOOO, 
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SPEED-ABILITY 
LOAD-ABILITY 


SERVICE-ABILITY 


Ask us for the Catalogs 


NVRMA-AVFFMANN BEARINGS CORPURATION 
Stamfyrd—-Cynnecticut 
PRECISIUN BALL,ROLLER AND THRUST BEARINGS 
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Sbeomblools 


W aces for large expensive 

machines or for small instru- 

W mers your dollars should 

purchase full worth of satis- 
faction and wear. The return you get 
on the money you put into Slocomb 
Tools assures you a full dollar’s worth 
of tool every time. 


Slocomb Tools are “time tried’”—they 
have been the choice of experienced ma- 
chinists for over twenty-five years; they 
are standard in many shops from coast 
to coast. It’s the removable tool steel 
spindle, accurately fitted —that has 
given the Slocomb Micrometer the title 
—‘“‘The Longest Lived Micrometer that 
can be bought.” 


The Slocomb Center Drill, the original 
center drill combining drill and count- 
ersink of alloy steel, is another tool 
worthy of the name Slocomb which you 


J. "he SLOCOMB will find stamped on it. 
COMPANY, 


Providence, R. I. 

















“_the Longest Lived 
Micrometer that 
can be bought” 


Slocomb Microm- 
eters and Slocomb 
Center Drills are 
made in sizes for 
every need. Let us 
send the complete 
catalog. 
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CRESCENT 


METAL-CLEANING MACHINES 


“Five hours after it was taken from the freight car, our Crescent Cleaning Ma- 
chine was operating in our plant, and certainly is producing satisfactory results. 
We are able to do the work with eight less men —a considerable daily saving.” 


W.C. IRELAND, V. P. & Gen’l Mgr., Detrorr Merat Spectacty Corp’n, Makers of Imco All Steel Automobile Trunks. 


CRESCENT MACHINES ARE CLEANING Asax motor parts— 
ATWATER KENT loud speakers— CITROEN fenders—-WESTINGHOUSE 
electrical parts—EDMUNDS & JONES auto lamps—SCHLAGE Locks— NEW 
DEPARTURE ball bearings — KENNEDY valves — and a great variety of 
other work in hundreds of famous industries. 


NINE STANDARD MODELS, as low as $565 in price. Special models 


can be built for any cleaning purpose—also to rinse, dry, slush or laquer. 


ESTIMATES AND PLANS furnished without obligation. Write for 


complete catalogue and information desired. Address: 











CRESCENT 
WASHING MACHINE CoO. 
NEW ROCHELLE, N. Y. 


THIS IS WHAT THEY WASH 


THE DOUBLE REVOLVING WASH 


An exciusive Crescent feature—the most 
efficient wash action known 


SWIRLING TORRENTS 


of boiling hot solution, strip and scrub the 
work forcefully from every direction 














THIS IS WHAT DOES THE JOB 
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A New—and Better— Way 
to Finish Cylinders 





























WE WILL 
EXHIBIT 


NATIONAL 


STEEL MACHINE Automobile and mechanical engi- 
CHICAGO | neers agree that honing is not only 
\ sy F better but more economical than in- 
ternal grinding for finishing cyl- 
inders. 








In honing engine cylinder blocks 
that have been reamed to within 
.001”-.002” our hydraulically recipro- 
cated Cylinder Honing Machines re- 
move all high spots in the bore, cor- 
rect errors in cylinders reamed out 
of round or slightly tapering and 
leave a perfect bearing finish in from 
one to two minutes. Honing tests in 
ground cylinders show inequalities 
in internal grinding; honing with 
long abrasive stones under spring’ or 
positive pressure produces mirror 
like surface that gives maximum effi- 
ciency in service. 





The New Self-Oiling All Geared 
Multiple Cylinder Honing Machine. 
The two driving spindles are driven 
by helical self-oiling steel crown 
gears. Multiple heads of from two 
to eight spindles are attached to 
two main spindles running in 5” 
diameter guides. Hydraulic cylin- 
der mounted between spindle hous- 
ings and piston permits vertical 
travel to 16”’—an air cylinder 
counter-balance operates directly 
on the main air line. 


Send for details of this new method 
of finishing on Single and Multiple 
Spindle Honing Machines. 








BARNES DRILL COMPANY 


814 Chestnut St., Rockford, IIl. 


Production Cylinder Honing Machines 
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Pacific Coast Representatives 
WATERHOUSE & LESTER CO. 
540 Howard Street, San Francisco 


BUCK & HICKMAN, LTD. 
2 Whitechapel Road, London 
Sole Agents for Great Britain 


Pc 


“Adriance” Horning and Wiring Presses are fur- 
nished with swinging adjustable bed or with double 
swinging beds to accommodate dies of various 
heights. When used for horning, only, they may be 
equipped with double bumping horns for closing the 
two corner seams of large square cans with one 
stroke of the press; or with duplex horns, for hook- 
forming and side seam setting operations. Mail 
attached coupon for further information. 

















eneeeeneeeee-=== | ADRIANCE MACHINE WORKS, INCORPORATED ]*====-="="="--""" 
78 RICHARDS STREET, BROOKLYN, N. Y. 





Please send copy of “‘Adriance’’ Bulletin No. 6. 


Address 


64—MACHINERY, August, 1926 








“teed lj, 


ct a 


sl f 
mnie” 













y Britain 


v Brodin 


Minute Savers! Time Clippers! 
Production Pace-Makers! | 


The New Britain Machines are super- 
Wetrwae. producers, keeping costs down. The 


STEEL & MACHINE © 
Nase accuracy you want is there, whether 


sor | it be on Six Spindle Automatic Screw 
Machines; Tool Rotating Automatic 
Chucking Machines (with Air 
Chucks); or Work Rotating New- 
Matic Chucking Machines (with Air 
Chucks). 


7 New Britain Machine Co. 


New Britain, Conn. 
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ROCKFORD 


2. “oe ee 


Designed with Power Speed on heavy work, rigidity, accu- 
, racy and convenient operation make 
—Built f OY the J ob heavy drilling and boring with the 
New Rockford Heavy Duty Drill a 
highly profitable piece of production 
equipment. 


Arranged for motor drive through 
pick-off gears for obtaining speed 
changes; spindle head operates on 
ways on front of column, is fed by oil- 
gear feed and can be made to carry 
several spindles for multiple drilling 
operations. 


Details of the New Rockford will 
give you new standards for drilling 
machine construction. 





Rockford Drilling 


Machine Company 
Rockford, IIl., U.S.A. 
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“Cocheco” 
Keeps You Cool 


When the dog days are on us and the city 
swelters in the broiling sun, it is the man 
made “arctic circle” in the big ice plant 
that saves the lives of thousands, brings 
summer comfort to millions of people. 


Manufactured ice—clean ice made from 
filtered water—is a scientific achievement 
that has created a great modern industry 
with carefully specialized and highly ce- 
veloped equipment. 


Machines built to stand the deteriorating 
effect of atmosphere and temperature are 
driven by Cocheco Belts, ‘the machine 
belt for the ice belt’’ because of its quelity 
and durability. 


Leather carefully selected, correctly 
treated makes the belts that give best 
service—Cocheco Belts 


Ask for the Cocheco Booklet with Cocheco Facts 


I. B. Williams & Sons, Dover, New Hampshire, U.S. A. 


a —————————— 
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WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


MUNICIPAL PIER SEPT.20-24 


BOOTH NO. 
164 

















Are you one of the manufacturers who is 
taking advantage of the fast production 
special form cutters, or are you still em- 
ploying several single cutters to complete 
one operation? 


Send us your blue prints of special form 
parts and let us show you how we can cut 


your production cost and increase your 
output. 


Don’t fail to visit our bigger and better 
exhibit in booth 164 at the NATIONAL 
STEEL AND MACHINE TOOL EXPOSITION, 
Municipal Pier, Chicago, September 20- 
24. Our Engineers will be glad to explain 
the merits of MICHIGAN TOOLS. 





MICHIGAN TOOL CO. 
Detroit, Mich. 


Branch Offices in All Principal Cities 
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“When we lift the dark shades 





from our windows, we let in 
more light than we let out” 


ANUFACTURERS used to keep their machines and 

methods behind locked doors and shaded windows. 
They objected to visitors who might be spies for competi- 
tors. If they developed something new and good, they hid 
it as a miser buries gold in the ground. 

But the light has come to them. They have found that 
they had no monopoly on good ideas—that others could 
bring as well as take away. So that now the modern manu- 
facturer throws his plant wide open and exchanges ideas 
for the good of everybody. 

We approve this heartily. Our doors are open to all. 
Our laboratories and men are available for any purpose 
for which we can consistently offer them. 

If you are working out a new idea in your own business 
that demands new machine tools, let us worry about the 
machine tool end of the problem. We have all the facili- 
ties in our various plants. We have men who know every 
angle of machine tool making—who have wiped out the 
“it-can’t-be-done”’ barrier so many times during the past 
half-century that their experience might save thousands 
of dollars’ worth of experimenting. 

Come and see us. We cannot make our invitation strong 
enough, to tell you how much we believe this open door 
policy can mean to all of us in developing more and better 
production. 

Let us send a man to your plant to make a study of 
your machine tools and tell you plainly if there is any- 
thing we make or can make that would save you an appre- 
ciable amount of money annually. 


Niles-Bement-Pond Company, 111 Broadway, New York 


Divisions of NILES-BEMENT-POND COMPANY 


THE NILES TOOL works COMPANY, Hamilton, Ohio NILES GEAR COMPANY PRATT AND WHITNEY COMPANY, Hartford, Conn. 
RIDGWAY MACHINE COMPANY, Ridgway, Pa. 11t Broadway, New York NILES CRANE CORPORATION, Philadelphia, Pa. 
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You Can Count on a “Star” Every Time 


A sturdy, dependable Engine Lathe—the Star— 
with tool room accuracy, power and endurance, 
ample for all demands, plus the simplicity and 
convenience of operation which 50 years of experi- 
ence as small lathe specialists have developed. 


The built in accuracy of Star Lathes is known the 
world over. 


Seneca Falls Lathes are equal to 
any turning problem within their 
range—send for catalog. 

















14” x 6’ Style H Quick Change 
“STAR” Screw Cutting Engine 
Lathe. Built in 10”, 12” and 14” 
sizes with various bed lengths, 
both plain and gap. 


SENECA FALLS MACHINE COMPANY, Seneca Falls, N. Y. 


Manufacturers of Seneca Falls Cost Cutting Turning Equipment 


SRN SL TS a RT: 
— 
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HIGH SPEED 
DRILLS 


The Shield Appears 
on All Our Drills 


a CLEVELAND 
r | New York: 94 Reade St. Chicago: 552 W. Washington Blvd. 
r 4 ay Fredk. Pollard & Co., Ltd., London and Leicester—England 
4 j Ay Paris, France—Burton Fils Copenhagen, Denmark—Nienstaed & Co. 
g PA — 
y PE Jot | 
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—_—_| A Typical National Performance I 


24,000 Holes 
And Good for That Many More 


This is the report, from a large Pacific Coast 
Engineering Corp. Using three National 7716 
H.S. Drills in a Multiple Spindle, at .007 feed and 
280 speed, each drill has bored 24,000 holes in 
Header Plates and is not half used up. Further 
reports show that 34 inch steel tubes are rolled 
into these holes without any reaming operation 
and the joints are steam tight. Unsurpassed for 
Speed — Strength—and Durability 


It Pays To Insist On National Twist 











, = 








NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION | 


MANUFACTURERS pie any 2 CHICAGO 
of pARABOLIt a MUNICIPAL PIER SEPT 20-24 | 


MILLING CUTTERS 








































NATIONAL 


SH TWIST DRILL@ 


 NATIONA 


Everywhere TWIST DRILL AND TOOL COM PAg 


DETROIT, U.S.A. 
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As general interest in Automobiles with 
WORM DRIVEN AXLES is rapidly increas- 
ing, every live Engineer is investigat- 
ing manufacturing equipment for the 
most efficient production of the Worms 
and Gears... 


The L-B No. 9 WORM GEAR GENERATORS 
and related THREAD MILLERS embody 
the results of MANY years’ experience 
in the engineering fundamentals in- 
volved and Production Managers can 
turn to LEES-BRADNER with complete 
confidence. 












The LEES-BRADNER Engineering staff is 
ready to collaborate with you on any 
gearing problem and will gladly offer 
Suggestions or recommendations.. . 


Write, wire or phone or, better still, 
Li . . M4 
talk it over with our representative 
who is also at your service without 

Oblivation. 


The LEES-BRADNER Co. 


CLEVELAND, OHIO, U.S. A. 


orm.Drives 





For 





















Automobiles 
Speed Reducers 
Elevators, Etc. 


LEES-BRADNER 


Worm Gear Generators 
Worm Thread Millers 








No.9 Worm Gear Generators 


designed especially for low cost quantity 
production. Accurate, fast, compact 
and capable. 


Worm Thread Millers 


Exceptionally efficient and ex- 
tremely accurate... Capacity 
up to 214” normal circular 
pitch; single or multiple thread. 
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The new Super-Strom 
deep-grooved 
without filling slots 


























Single-acting thrust 

bearing, flat seats 
(Grooved races) 
1100-F Series 





Double-acting thrust 
bearing, flat seats 
(Grooved races) 

2100-F Series 






Li Sq se 
Single-acting, self- 
aligning thrust 
bearing, levelling 
washer, 1100-U Series 








Double-acting, self- 
aligning thrust bear- 
ing, levelling washers 

2100-U Series 


In this buffing and polishing 
lathe the Strom Bearing is 
given another opportunity 
to demonstrate its true 
value. The hundreds of 
these machines that are so 
dependably serving fore- 
most industries require bear- 
ings of microscopic dimen- 
sional accuracy and eccen- 
tricity — requirements that 
the Strom Bearing has a 
recognized ability to fulfill. 


Speed, too, is a factor. 
For when these machines 
are used for polishing they 
are equipped with motors 


that run at 3600 R.P.M. 



























Buffing and polishing 
lathe Manufactured 
by Eager Electric Co., 
Watertown, N.Y. 
Often installed in bat- 
teries of 50 to 100 
in larger plants. Speed 
1800 R.P.M. for 
grinding; 3600 R. P. 
M. for polishing. 
























Sitom 


A real test for ball bearings 


Moreover, while rotating at 
this terrific speed they are 
subjected to uneven thrust 
and radial loads as_ the 
operator forces his work 
against the polishing wheel 
at all angles. 


Strom Bearings were se- 
lected by the manufacturers 
of these lathes for the same 
reasons that they are being 
chosen by hundreds of other 
manufacturers — because 
they represent precision, 
uniformity, and maintained 
quality in unsurpassed de- 
gree. Write for catalog and 
engineering data. 





40 


STROM BEARINGS CO., 4563 Palmer St., Chicago, Ill. 
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Super-Strom 
deep groove, 
radial bearing 


aN 


Double-row, deep- 
groove, radial bearing 
bronze retainer 





Angular contact 
bearing, combination 
radial and thrust 





Adapter typ* 
bearing, with siceve 






















GPRINGFIELT) 
__ ENGINE LATHES 


These are the latest additions to the Springfield Line of Lathes—Machines 
which embody time-tested features for convenient and economical operation 
—that guarantee the superior performance critical mechanics have come to ex- 
pect of Springfield products. 





All journals except spindle (including thrust collar) are ball bearing; spin- 
dle journals are adjustable for wear. Adjustments can be made without, re- 
moving cover or caps. Spindle is 60 point carbon steel. Twelve selective 
speeds with fourteen drop forged heat-treated gears running in oil, seven gears 
in train. Idle gears not in mesh. 


The operator has the machine and work always under instant and easy control. 
Both in accuracy and ability to turn out the work at lowest cost, the new 
Springfield Geared Head Lathe will more than measure up to your most ex- 
acting demands. 





Let us send folder with complete description. 














Several drive options: Motor 
drive in leg (illustrated), or 
on top of head—Belt drive 
from countershaft or line 
shaft. 


THE SPRINGFIELD MACHINE TOOL CO. 


Manufacturers of Springfield Lathes and Shapers 
631 Southern Avenue SPRINGFIELD, OHIO, U. S. A. 
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ecent Shipment 
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FOND 1U LAC, 









‘Motor City” 










‘Teromatic 


(TRADE-MARK REGISTERED) 










TOOL Go. 


MACHINERY, August, 1926—77 


S| MAGHIN 











rd 





ii 


4 


Cleveland Automatics 


Production Units 


Kon . that Reduce Costs 


NEW HAVEN 


MACHINE TOOL 
EXHIBITION 
| September? 8-G10 
“torn- LOZ26 





5% 
CLEVELAND 


The right “Cleveland” is bound to be profitable. Proof of this is clearly shown 
in the case of one manufacturer who keeps in continual use an installation of 
fifty “Cleveland” Automatics. He contracted to do a special production job 
on commutator shells and his first action upon receipt of the order was to in- 
stall a 514 inch Heavy Duty Model A “Cleveland”—a machine he knew to 
be especially fitted for the work. This is the confidence of all “Cleveland”’ 
users—they know the make to be profitable. 


Variable Spindle Speed Automatic Electrically Controlled ‘‘Clevelands” step 
up the spindle speed and reduce as the various tools work, increasing the out- 
put, producing finer finish, and increasing the life of the cutters. 


Eight forward spindle speeds are available on “Clevelands” from 414” to 
734” capacities. 


Cleveland Models—Maultiple or Single Spindle—are recommended by our en- 
gineers to meet your need. Send blue prints of your work to “Engineering” 
at our plant. 


We are exclusive builders of “Cleveland” 
Automatic Machines 








The 514 Inch Heavy Duty Model A “Cleveland” 


The Cleveland Automatic Machine Co. 


CLEVELAND, OHIO, U.S. A. 


NEW YORK DETROIT CHICAGO 
95 Liberty St. 1217 Book Bldg. 
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he. 


565 W. Washington St- 























The No. 2 Bare 
ber - Colman 
Hobbing Mae 
chine. Capacity 
24 D.P.—3” di- 
ameter by 7” 
face. 


































BARBER-COLMAN 
PRODUCTS 


Hobbing Machines 

Hobs 

Hob Sharpening 
Machines 

Milling Cutters 

Tapping 
Attachments 

Universal Vise, 


Chucks 








BARBER-COLMAN 
COMPANY 


General Offices and Plant 


Rockford. Ill., U. S. A. 







The No. 2 and No. 3 Barber-Colman Hob- 
bing Machines are built with all the refine- 
ments of the larger No. 12 machine and 
have long since proved their efficiency in 
producing hobbed forms of the highest qual- 
ity for 


Typewriters Fare Registers 
Cash Registers Electrical Devices 
Phonographs Scales 
Speedometers Cream Separators 
Adding Machines Automobiles 
Fishing Reels Automatic Tele- 
Sewing Machines phones 


Meters, and numerous other products. 


If you have work up to 5” diameter, that 
ean be hobbed, the No. 2 and No. 3 Barber- 
Colman Hobbing Machines are of interest to 
you. Send samples for production estimates. 
No obligation. Complete information on 
Barber-Colman products on request. 


Capacity 12 D. 
P.—5” diameter 
by 7” face. 


WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION | 


CHICAGO 


MUNICIPAL PIER SEPT "04 


‘ BOOTH WO. 
) 
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ARMSTRONG 


in the 


AVEY DRILLING 
MACHINE CO.’S 
Plant 


More than forty Armstrong Tool 
Holders have been in daily ser- 
vice in this plant for nearly fif- 
teen years. Yet, today, these 
tools can be depended upon to 
perform as smoothly and as ac- 
curately as the day they were 
purchased. That’s service! 








When using Armstrong Tool 
Holders, there is no wasting of 
time or tool steel. Then too, they 
do not chatter or vibrate under 
heavy loads, assuring the maxi- 
mum accuracy. That’s why men 
who know tool costs _ use 
Armstrong Tool Holders. 








Let us send you our Catalog— 
it may help you solve your cut- 
ting tool cost problem. 








For best results use Armstrong Tool Bits 


ARMSTRONG BROS. TOOL CO. 
‘The Tool Holder People’’ @ 
313 N. Francisco Ave., Chicago, Ill., U. S. A. 
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RYERSON MACHINER 


Headquarters for Machine Tools 
and Metal Working Equipment 


We carry a complete line of Machinery, including everything from a small electric 
drill up to the heaviest metal-working equipment. Our experienced engineers, 
familiar with all phases of the metal-working industry are always at your service to 
help with any of your equipment problems. If you need Machinery, call on 
Ryerson. 










The Ryerson-Conradson Lathes have many out- 
standing features. The Herringbone Gear Drive 
to the spindle assures smooth, even transmission 
of power resulting in smooth, clean work, free 
from chatter marks. 


The bed and head are a single casting giving 
great rigidity. Centralization of controls saves 
the operator's time and permits more careful 


work. Send for Bulletin No. 1,301 which de- 
scribes them fully. 


Recent time studies on actual 
production have proven the 


esneaaeey Friction Saw Method of cut- 
PARTIAL LIST ting bars and shapes, not only 
faster but cheaper than cut- 
Lathes ting with any other type of 
Drills equipment. 
econ It has a decided advantage in 
Punches that varying sizes and shapes 
Shears of material can be cut in im- 
Motors mediate succession as there 
Bulldozers are no blades or attachments 


to be changed. Bulletin No. 
9001 will give you complete 
information. Ask for it. 


Small Tools 
Friction Saws 
Bevel Shears 
Milling Machines 


Power Hammers Nationally known firms 
Horizontal _Drill- are using Ryerson-Kling 
ing and Boring Punching Machines and 
Machines are buying additional 
Bending Rolls equipment of the same 
Pneumatic make. They have found, 
Machinery that year in and year 
Serpentine Shears out these punches pro- 
Hydraulic duce more holes with 
Machinery little or no time out, 
Spring Shop less upkeep and fewer 
Equipment repairs. Send for bul- 
Flue Shop letin 11,066 which tells 
Equipment the whole story. 


Send for Complete Catalog 


JOSEPH T. RYERSON & SON we. 


Established 1842 
Plants: CHICAGO MILWAUKEE ST. LOUIS CINCINNATI DETROIT BUFFALO BOSTON NEW YORK 


Branch Offices: Minneapolis Louisville Denver Tulsa Houston Los Angeles San Francisco 
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BAKER| 


for Drilling and Boring 








NNUMERABLE modifications can be 
made of standard Baker machines for 


specific operations where accuracy and 
a high output are prime considerations. Standard equipment is offered both vertical and 
horizontal, single and multiple spindle. 


No. 3 Duplex, cam feed, automatic boring machine, with special 2 spindle heads for boring 
transmission cases. The No. 3 Baker Duplex can be furnished with single or multiple 
spindles, and the center section can be varied as to width and length to accommodate a wide 


range of work and fixture design. The design and construction insure unusually accurate 
alignment between the two ends. 


No. 125—2 Spindle Drill. Center dis- 
tance made special for customers’ 
requirements. Spindles feed simul- 
taneously but can be adjusted verti- 
cally relative to each other. Machine 
used with plain or indexing table. 


Baker Multiple Head, made special 
for specific operations. Hardened 
gearing, ball bearing mounted, spin- 
dles with or without vertical adjust- 
ment. Furnished for any make 
machine. When used on Baker ma- 
chines, attached by patent flanged 
quill construction. 


We would welcome the opportunity ot 
being allowed to show you what 
BAKER equipment could 
produce on your work 


BAKER BROTHERS, Inc., Toledo, Ohio, U. S. A. 


Builders of drilling, boring, tapping, keyseating and slotting equipment 








—, 
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We are not Replacing obsolete 
Equipment to the tune of 


a hundred Carloads 














We are proud to say that 
So-owing Equipment was in- 
cluded in the Machines that re- 
placed these 100 carloads. 


So-owing always reduces Turn- 
ing Costs—that’s the basis on 
which they are bought and our 
shipping department is Busy. 


Even if you can’t replace 
one hundred carloads of 
profit REDUCING equip- 
ment in one slap, you 
probably can and ought to 
go part way. 





Will you send us your 
Blue Prints or shall we 
send an engineer? 





ae Why not take a walk through your lathe department 


| TOOL EXPOSITION . “ ‘ ° 
‘etiveNele) and see if any old time engine lathes are keeping 


your costs high. 


BOOTH NO. 
Re 





SENECA FALLS MACHINE COMPANY 
SENECA FALLS, N. Y. 


Manufacturers of Seneca Falls Cost Cutting Turning Equipment 
aE 
SS RES eSaHURRANONNPNENNNNGNNE NNN 


MACHINERY, August, 1926—83 








Electric 
Furnace 
Brass 


RAN 


N 


WIN 





Brass—The Wisdom of Solomon 





WE MAKE 
Ledrite Brass Road 
Phono-Electric ContactWire 
Plumrite Brass Pipe 
Phono-Hi-Strenpth Wire 
Tubular Plumbing Goods 
Condenser Tubes- Sugar Tubes 
Brass, Bronze and Copper Sheets 
Brass,Bronze andCopper Tubes 
AutaBicycle and Pressure Pumps 
Auto Accessories-Stampings 
Engravers’ Copper-Specialties 
Screw Machine Products 
Pressed or DrawnProducts 


Flush Valves and Fittings 













HEN the craftsmen of Israel built their ancient temple, King 

Solomon caused to be erected for the water a giant bowl 
of brass, measuring 9 feet high and nearly 18 feet from brim 
to brim. 

Solomon's wisdom in selecting brass as the best rust resisting 
metal for his purpose is unquestioned even today, with 3000 
more years experience to the world’s credit. 

The production problem, however, is radically different. I[n- 
stead of one unit produced in 10,000 man hours, we now have 
10,000 brass units produced in one machine-hour. Manufacturers 
under the necessity of lowering production costs are finding it 
cheaper to buy brass parts in bulk or already assembled from a 
factory that specializes in producing brass items, from ingot to 
finished product, in large volume at low cost. 

A limited number of manufacturers seeking such a source of 
supply are invited to avail themselves of our 60 years manu- 
facturing experience, particularly when cupped and drawn brass 
parts are the problem. 


















o 7} | 
ie Sport 
JRASS Company 
BRIDGEPORT —- CONNECTICUT 
NEW YORK PHILADELPHIA CLEVELAND CHICAGO DETROIT 


Member Copper and Brass Research Association 
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(Trade Mark Registered) 








A ~ For Locomobile Production 


HE production equipment found in automo- 

bile plants is a good indication of machine 
efficiency. It is a significant fact, therefore, that 
in the automobile forge shops, Ajax Upsetting 
Forging Machines predominate. 


This Ajax Machine at the Locomobile Company 
of America, Inc., Bridgeport, Connecticut, is up- 
setting flanges on clutch sleeves in two operations 
at one heat at the rate of 200 pieces per hour. 


The automobile manufacturer and the commer- 
cial forge shop supplying automobile forgings find 
the unusual power, wide range, production effi- 
ciency and dependability of Ajax Upsetting Forg- 
ing Machines an asset in maintaining consistent 
and profitable production. 


THE AJAX MANUFACTURING COMPANY, Euclid, Ohio 


| OFFICES: CHICAGO, ILL., 621 Marquette Blvd. NEW YORK CITY, 1369 Hudson Terminal 


ek MINN 
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What about 
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standardization 
—for machine application 


Well, lad, the number of cases 
where motors are mounted direct 
on the machine to be driven is on 
the increase. Have you done 
anything to help the machine 
makers? 





build (5)—to increase and strengthen: 
to increase the power and stability of: 

to settle or establish and preserve: 
—Webster 


Sure, Pop..... 


we've standardized on base 
and shaft for machine applica- 
tions so that a machine can be 
installed under different condi- 
tions of load and speed and the 
motors changed according] 
without the slightest trouble. 


Let me sketch on the photo at 
the right how we BUILD (see 
Webster) this feature. 








Note that in our range of motors from % to 150 
h.p. there are only five diameters of frames. 


The distance ‘“‘A” from the base of the motor to the 
center of shaft where the machinery shaft is to be 
coupled does not vary a hair in these different 
diameters—nor does the distance “B” between the 
bolt holes. 


We get the different power capacities by increas- 
ing the distance “C.” 


So you see how the same standard base can be used 
on the machine for a large number of. motor sizes. 





Fans, pumps, elevators, et¢., without such motor 


standardization would need bases for each instal- 
lation because they require different sizes of motors 
according to load. 


Doesn’t that answer your question “What have we 
done for machine builders?” ’ 


And don’t you think that the Stable-Arc welder, 
which builds this motor has also helped the ma- 
chine builders to build a better product too? 


The two booklets at the right tell the story in detail. 


The Lincoln Electric Co. 


Cleveland, Ohio 














Illustrated 
answers 


Realizing that the news value of the new 
process motor, as well as the process by 
which it 1s constructed, will naturally 
bring up many questions—two very com- 
pletely illustrated volumes have been 
prepared thoroughly covering the subjects: 





These books are in envelopes ready to 
be sent by return mail to all persons 
requesting them. 


For vour convenience in getting your 
copies—simply pencil in your address on 
the coupon below. 
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Why pay for HYATTS 


—without using them? 














Every bit of power wasted by the steady drag of plain bearing 
friction grinds away a certain portion of your profits. 

One year of this friction tax is usually sufficient to buy you a 
complete Hyatt installation—and permanent freedom from bear- 
ing troubles. 


For Hyatts are practically frictionless, and wear-proof. They 
are rugged, durable and resilient. They need little attention— 
only three or four lubrications a year. 

Manufacturers of various products report that Hyatt Roller 
Bearings are cutting their power bills 10% to 25% —an average 
reduction of about 15%. 

Figuring the savings at $50 per horsepower per year, their 
investment brings an annual return of 50% to 125%. Thou- 
sands of Hyatt Line Shaft Bearings have been bringing this 
return for 20 and even 30 years. 

And most of these original Hyatt Bearings are still rolling out 
dividends. 

Hyatt Line Shaft Bearings, and their boxes, are split for easy 
installation. They can be installed in a few minutes without 
stripping the shaft. 

Why not profit by Hyatt efficiency now? 


HYATT ROLLER BEARING COMPANY 


NEWARK DETROIT CHICAGO SAN FRANCISCO 
WORCESTER PHILADELPHIA CHARLOTTE 
PITTSBURGH CLEVELAND 





HYATT 


ROLLER BEARINGS 





Completely Split 
for Easy Installation 


These companies have used Hyatt 
Line Shaft Roller Bearings, in quan- 
tities of 200 to 30,000, fortwenty years 
and more: 


Colburn Mach. Tool Co. 
Franklin, Pa. 20 years 
Ford Motor Car Co., Detroit 20 years 
Harley-Davidson Mf’ > Co 
Milwaukee 20 years 
United Shoe Mach. Co. 
Beverly. Mass. 20 years 
Wallace Barnes Co. 
Bristol, Conn. 20 years 
Whitin Machine Co. 
New London, Conn. 24 years 
Davis Sewing Machine Co. 
Dayton, Ohio 25 years 
Roanoke Mills 
Roanoke Rapids, N.C. 30 years 
Greenfield Tap & Die Corp. 
Greenfield, Mass. 33 years 


Nearly two million Hyatt Line Shaft Roller Bearings are now in use 
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mal A 


The 
OLIVER 


Cuts 
Two-Thirds off 


Filing Time 


The Schoeder & Lombard 
Stamp & Die Company, New 
York City, makers of patterns 
for engraving machines and a 
general line of dies, installed 
this Oliver Die Filing Machine 
two years ago and have been 
producing their work in one- 
third of the time formerly re- 
quired by hand filing methods. 
The machine is in service most 
of the time on an average of 
48 hours per week on lapping, 
sawing and filing operations 
on brass, tool steel, zinc and a variety of 
other metals. 


When this photograph was taken the opera- 
tor was sawing out and filing from a plate 
of tool steel 4-15/16” by 8” by 3/32” thick, 
a pattern of the letter F, 614” high and 
31,” wide for’an engraving machine, at the 
rate of one an hour. 


The Oliver Die Filing machine ‘combines in 
one tool a Sawing, Filing and Lapping Ma- 
chine which will finish either straight or 
irregular surfaces. 


Send for further details. 


THE OLIVER INSTRUMENT CO. 


AN 
ao 

1410 E. Maumee Street 
refed; ° ° 

N oT Adrian, Mich., U.S. A. 
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Get the Tap to Suit 
the Job 


‘That’s the first requisite 

to efficient tapping; the 

second is to be sure 
of the quality of 








Hanson Process Taps—finished after hardening—are uniform 
in quality, lead, pitch, relief and diameter. 


There are Hanson Process Taps for every type of tapping opera- 
tion—Hanson Tap designers are ready to produce tools to meet 
new tapping needs or to fit your special requirements. 


Send for Catalog and price list of Hanson-Whitney Taps. 


EXHIBIT 


NATIONAL 


sae ‘Che Hanson-Whitney Machine Co. 


CHICAGO 


Hartford, Conn. 
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‘ Eighth 


p nnual © 
Convention : 
Exposition 


ILCHICAGO J} 


MUNICIPAL PIER 
WEEK SEPT. 201 





Coan ermine elias 


ied 7 apmeeneatien CE Mill tay. Sis: 


The Eighth Annual National Steel and Machine Tool Ex- 
position of the American Society for Steel Treating will be 
the largest ever held. It is known as a truly remarkable 
sales market, bringing together buyers and sellers under 
the most favorable auspices. 


Exhibitors include over 300 of the most progressive com- 
panies in the steel and machine tool industry. The owners, 
engineers, the executives of manufacturing plants from 
every part of the country will be in attendance. The men 
whose work requires them to keep ahead of the times come 
to see—to ask—to buy. The men who are experts in each in- 
dustry are here to show—to explain—to advise. The Ex- 
hibition itself, 80,000 square feet, will be the largest indus- 
trial show ever held in Chicago. 


And there will be plant inspections showing how the other fellow is 
doing it—and, coincidentally you will be able to take in the technical 
program of the A.S.S.T. and Production Meeting of the S.A.E. and 
the sessions of the Machine Shop Practice Division of the A.S.M.E. 


P can Society 
to: Steel WL Téa ating 
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Ask your banker! 


Give him the necessary figures and ask him if you 
should invest your money in new machine tools. 

Cold-bloodedly he will take his pencil and answer 
you from the “never gamble” viewpoint. If he shows 
you that you could make money by replacing obsolete 
tools with modern equipment—then do it. 

For the greatest asset a new tool has is entirely dis- 
counted by a banker. He only figures what the tool 
will put into your pocket. It does not concern him 
that / will abies minds of the operators a satis- nian seiaiiiaia sesaasune 
faction that produces good work and as much of it ae describing this— 

: , e most modern lathe 
as the machine will do. 

The banker figures cash and profits that can be 
counted and seen. Yet new equipment has an in- What we make 
tangible effect on a whole organization and often Te ae eee 
steps up the production. TIME SAVER LATHES 

Sometimes one new tool in a key position in a shop RIGHT LINE RADIAL DRILLS 
will increase production on all machines, especially if 
your present machine is a “‘neck-of-the-bottle.” 

It can do no harm to get the production figures on 
your present machine tools and to let us give you the ot ee ee 
production you could expect from new tools. The rest BEMENT STEAM HAMMERS 
of the story your cost men can give you very quickly. SLOTTERS 

Send us a list of your tool equipment with the Cinlete tila 
year of purchase and the type and quantity of work Special Railroad Machines, 
you are now doing annually. Plate Working Machinery, ete. 


VERTICAL BORING MILLS 


HORIZONTAL BORING MILLS 


The Niles Tool Works Company 


Division Niles-Bement-Pond Company 


Hamilton, Ohio 
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OPEN THE BOOK— 


Every page tells a story of Contour Measuring Projector Service in some well known plant; 
of the simple, practical solution of some measuring problem in which scientific accuracy is 
required. 


Machine tool builders, automobile and industrial manufacturers tell here how they use 
B & L Contour Measuring Projectors in laboratory and shop to check and insure the accu- 
racy of screw threads, gauges, gears, chasers, cutting tools of all kinds, of important parts 
and products. 


Cees? * : be 
al HE BAUSCH & LOMB OPTICAL COMPANY 
heather ld cabot Fadia a8 fie St ’ 
Fhe thaw type. projector ix mand by Codurobin continnasts in tt ee : 


Watitel art erin iyi f ‘and th 
s 2 3 . 

‘ttre fo ter Korn cab neperting the contenr ed pear toothy ard the 

4 * 


< aden ; e “ oat 
Crbainbig sobia gears, pinims and wernss trax photograph) for the new North Cast Hecerty Company Rewer? 


free wa a arco tom 
STI the: Se +4 projector t used for the special inspection of ex poet . re 
fa sharp, ton] of Columbia needies to determine it fre aoe bialead testing, AR ETRE Ys 8 pe a 
“The henge t, ete. . cacrmnguainng, tine LAT EMS . ‘ 
nan ated a me aloes used on many other special research prop kes dress thoewcaals tent tenet 
the & relating to pls aphs und records ‘ 





i “Both og entitle Chemical and 
*ahaabhle te Cs ibaa arte Sere Ptiemalty weful instruments, and are 
TRANY Propestions on which they ane ascet 











he € ren, 
tet bay 

Miifet sg Messtring Proecetor in 
i. ae 
we Wustrativns ont this Page and 


M tol whit 

&. ’ a tar the toad 
hy eee 1 pe hin. ee HK PYeaties OR fiae The a 
PO a thes PEie ny 


4 Sep 


ts aft pavsts 
Peoral bolder for 
OO Gs roteted by a 


Measuar att 





the serg ve 





te xe %, 
i Str Prtietce 
RE Ast Foee 
MDS work ote R 


Operate Momieg & Magwter Fie. Fh os 
it em the Center Y ctmiine Pec, 


sd 























WE WILL 
EXHIBIT 


YJ NATIONAL Send for this booklet, study it; 
SDL EXPOSITION use the coupon today. See the 
CHICAGO machine in operation at the 


ay oa) §«Chicago show. 









































sa 


BAUSCH & LOMB OPTICAL COMPANY, Rochester, N.Y. 


BAUSCH & LOMB OPTICAL CO., 662 St. Paul St., Rochester, N. Y. 
Gentlemen:—Please send me a copy of your Booklet as advertised in MACHINERY. 


a evel SCE ere: bee eee eNO he Ope ee Oe eae eee ae 0 A ISO (GOS E'S ie eS OE ee Clee OS eS ee 


ee 6S eee be ee Se Ce Re SE Se Ree ee 8 = _ Ee ee ES OSS SS SS SE See OS SE SS 
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Particular Tools for Particular 
People. Try ’em Out. Return 
if Not Satisfactory 














Hand ) and Breast Drill 5 sizes 





—\%"” to %” Weights, 5 to Tool Post Grinder, with and 
22 ww ‘eee Single and two without feed 7 sizes, %_to 
speeds. Ball bearing, air cooled 3 H.P._ Various types. For 


light and heavy work. 
“Cincinnati” Electrics are guaran- 
teed Mechanically and Electrically. 
They stay on the job and are espe- 
cially built for hard usage. It is 
not what we say but what our tools 
do that bring in the duplicate or- 
ders. 








CATALOG? 
Parallel] Grinder—Vertical Feed 
for grinding Spindles. Rolls, | 
Journals, Bushings and parallel 


The Cincinnati Electrical Tool Co. ee 
LeBlond Bldg., Cincinnati, Ohio 


BRANCH OFFICES: 


Screw Feed Drill, 4 sizes— 
%” to 2%”. Single and two 
speeds. 














| GW WEE 6 5.5ns.s SRW OOo oleae ae 50 Church St. 
Philadelphia ... 66%... 5 0% 1220 Real Estate Trust Bldg. 
SPIO © 5: 5.5.5 440 k-2 eee A ee 564. Erie Bldg. 
— SSRNCERD Gisw scien ea J. G. McLean, 564 W. Randolph St. 
a} ee ir re Oliver H. Van Horn Co., Inc. 

He avy Duty Ball Bearing Bench San Francisco ..... W. H. Gilbert, Jr., 1710 Larkin St. Hand and Suapenteg Grinder. 

nd hater type Ganens eae CE OS SE errs St. Louis Machinists Supply Co. 5 sizes, %4 to H.P. 4 

sizes Rae A te shed Png Birmingham ............. The Young & Vann Supply Co. cleaning castings, buffing nor 


polishing. | 




















COGSDRILL 


Small Diameter 
Drills 









by the 
makers of the famous 


Cogsdrill Center Drills 


The same highly developed methods of forming 
and hardening that have made our Cogsdrill 
Center Drills standard tools in many shops, are 
used in the manufacture of our new line of Cogs- 
drill Small Diameter Drills. 


Though Cogsdrill Small Diameter Drills have 
only been on the market for a very short while, 
they, too, have already become production stand- 





bys in many shops on a wide variety of work. Let us send you a few Center Drills 

mae , or Small Diameter Drills on trial. 
They last long and maintain their accuracy All sizes in stock, including num- 
throughout their life. bered, lettered and fractional sizes. 


COGSDILL MFG. COMPANY, DETROIT, MICH. 
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ORCESTER 








For Efficient Production 
on Geometric Die Heads 
Ninety-six chasers for new model 
Geometric Style K Die Heads set 


up on a Walker Magnetic Chuck 
for finish grinding. 


This glimpse of modern production methods illustrates “The best way to hold 


the necessity for Walker Chucking Equipment in the most work, the only way 
modern plant. The modern manufacturer uses Walker to hold some of it”—we 


can show you Walker 


Magnetic Chucks to hold small irregular parts for finish- pikanathn -Chiauhe in-aeme: 

ing in quantity ; he finds them indispensable for chucking ice on practically all 

large irregular shaped single pieces without the aid of classes of large and small 
S expensive jigs and fixtures. work. 


O. S. WALKER CO., Inc., Worcester, Mass. 
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By WIDE WHEEL GRINDING 


This job is an excellent example of the efficiency 
of the wide wheel method of grinding. The part 
is a forged steel connecting rod with a large 
radius on one end and a small fillet on the other. 
It is ground in one operation on a Norton ma- 
chine with a 9-1 1/16" wide, formed wheel and 
in a fraction of the time that would be required 
for the form cuts and traversing otherwise 
necessary. 


From .025 to .030" of stock is removed 
from this 114" diameter to a limit of .002". 


UU MTOU MDGS TP wheel is a Norton 20x9.11/16x 12 


UO te UUEE SME §86|OACK Alundum. 
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roduction 








By TWIN WHEEL GRINDING 


Here is another job where the Norton Twin 
Wheel method has made a big saving in pro- 
duction costs. The two bearings—formerly 
ground one at a time as separate operations 
—are now done in one operation in the same 
time previously required for grinding only 
one of them. 


The part is a steel drive pinion 


6%" long by 0.984 to 1.377" 


diameter and both bearings are NORTON 


held to 0.0005" limit. The wheels 
are Norton vitrified 24CM GRINDING MACHINES 


room 
Alundum. (oN 
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ARTER Automatic Cylindrical Grinder 


No. 132 
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Concentric Accuracy 


Valve stem guides—8 pieces per minute handled automatically, 
on centers, without arbors and the outside diameter ground con- 
centric with the bore within .0005”. 


This is but one of the many jobs handled where concentricity of 
one diameter with another is required. 


THE ARTER GRINDING MACHINE COMPANY 


72 Commercial Street, WORCESTER, MASS. 
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ORCESTER INDUSTRIES 


GRATON \ 
. KNIGHT 


‘more here 
MEANS 


longer life here 


VERY business man _ will 

recognize this fact; that 
the character of a finished 
product depends largely on 
the character of the raw ma- 
terials used. The manufac- 
ture of Graton & Knight 
leather belting is based on 
that principle. 


They make the best belting 
leather; belting leather that 
has the capacity for long life. 
And that’s what you, the user 
of power belting, are most 
vitally interested in when you 
belt the drives in your plant. 


Graton & Knight leather 
belting is the product of a con- 


Eleven grades of hides are 
offered to belting manufac- 
turers. Only two of these are 
equal to the exacting specifi- 


cations laid down by Graton 
& Knight. Their cost per 
pound averages from 33-1/3% 
to 45% higher. But they are 
the most uniform, the most 
skillfully removed, the strong- 
est fibred hides that can be 
bought. 


trolled process, every step of 
which, from the purchase of 
the hide to the selection of 
the right belt for the right 
drive, is governed by chem- 
ical and engineering exact- 
ness. That’s why Graton & 
Knight belts last longer. 





GRATON & KNIGHT COMPANY 


WORCESTER, MASSACHUSETTS 
Branch Offices Throughout the World 


GRATON & KNIGHT 


Standardized 


LEATHER BELTING LASTS LONGER 


The “STANDARDIZED BELTING MANUAL” contains 170 pages of useful information about belting, 
how to use it, take care of it, and make it deliver the most for your money. Send for a copy. 
Address Dept. 101-Y 


MACHINERY, August, 1926—109 





ORCESTER a 
The Heald SIZE-MATIC Arranged 
for Motor Drive 





iT 
essa idl 


ee ke a Se 


The above illustration shows the Heald ished as regular equipment. The one on 
SIZE-MATIC arranged for motor drive. the cross-slide for the wheelhead drive 
This consists of two motors: one, mount- is 5 H.P., giving ample power. It is 
ed on the back of the machine, drives equipped with special ball bearing end 
the main shaft operating the table- shells designed and built by us to give 
traverse and workhead; the other, the very best protection for the bearings 
mounted on the cross-slide, furnishes from dust and abrasives, yet allowing 
power to the Graemne epee. ample ventilation. Suitable starting 

These motors, built into and practical- equipment is also furnished with each 
ly a part of the machine itself, are furn- machine. 


THE HEALD MACHINE COMPANY} 


Has held the trade’s confidence for 
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The Photo shows the operator checking connecting rods which have just been ground on the Heald 
SIZE-MATIC at the Delco Light Company, Dayton, Ohio, manufacturers of the Frigidaire Household 


Refrigerator. 


Piece after Piece well within the Limits 


The Heald SIZE-MATIC plays a very 

important part in turning out hundreds 

of Frigidaire Refrigerators daily, at 

po Deleo Light Company, Dayton, 
i0. 


Not only is it used for grinding the 
cylinders of this equipment but also 
connecting rods as illustrated above. 


Even though the material is very 
hard and the hole has deep oil grooves, 
the SIZE-MATIC automatically sizes 


Established in 





1826 


without trouble, giving the finish re- 
quired, which must be extra fine. Pro- 
duction is trebled and the scrap has 
been reduced to less than 1%. 


You will never know how obsolete 
your Internal Grinders are until you 
get our SIZE-MATIC figures. A print 
or samples with data will bring you 
complete information. 


Equipment, not man power, is the 
dividend producer of today. 


lY 16 New Bond St. WORCESTER, MASS. 


for #00 years. 
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ORCESTER INDUSTRIES 
Tapping Costs Reduced 60%! 


4 
from the 


el SO 


WE WILL 
~ EXHIBIT 


NATIONAL \ 
STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


. MUNICIPAL PIER SEPT.2024 


BOOTH NO. 
Sixty BATH High Speed Ground Taps in a Multiple Set-up for Tapping the holes on an Automobile Engine Block. 


One Automobile Manufacturer says BATH Ground Taps have reduced his Tapping 
Costs 60% in the past year. He buys taps on a “TOOL COST PER MOTOR’ basis. 


CAN YOU AFFORD to put off that trial of BATH GROUND TAPS? 


JOHN BATH & COMPANY, Inc. 


WORCESTER, MASS. 


Pittsburgh Philadelphia Los Angeles 
Detroit Cleveland New York 
Chicago San Francisco Cincinnati 
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Why the Chain Drive 


The great flexibility of the chain, Together with the fact that its efficiency 
does not materially decrease with long 


Its compactness as a drive, 
and hard usage, 


Its dependability and application where 


unfavorable conditions render the use All contribute to the steady increase in 
of other drives impractical or impos- the use of chain drives in every 
sible, industry. 


Why BALDWIN Chain Drives 


First—For thirty years Baldwin has built one product—machine finished Steel Roller 
Chains and Sprockets—our motto always to build “up to a standard” rather than 
‘down to a price’. 


Second—Baldwin Construction—Study the design as graphically shown. 


STEEL REPLACEMENT SERIES 


Pins hardened, ground and knurled — forced 
into outside link holes by power — insures 
against rotation of pin in the link. 


Bushings hardened and 
ground —a press fit in 


the inside links. 





With the pin and bushing locked in the outer 
and inner links respectively, wear is evenly 
distributed over the entire length of pin 
and bushing. 


Made in cotter pin (detachable) or riveted type 


In the Worcester Section we have in the last six issues illustrated Baldwin operating suc- 
cessfully in the following industries: — 


BRICK MANUFACTURE PAPER MILL 
CONTRACTORS’ EQUIPMENT TANNERIES 
LUMBER MILL TEXTILE PLANT 


You too—whatever your transmission or conveying problems, will 


WIN with BALD-WIN 


Ask for Bulletin No. 13. Standard Roller Chain 
Bulletin No. 27 Steel Replacement Chain 
Bulletin No. 29 Precision Silent Chain 


BALDWIN CHAIN & MFG. COMPANY 


WORCESTER, MASS., U.S. A. 
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New Model No. 6 Becker Die Sinker and Vertical 
Milling Machine i 


Permits ready machining of the largest and heaviest die blocks and castings 























Spindle and head at extreme height showing maximum distance 
spindle to table, center of spindle to column, etc. 


EATURES of the previous Becker Die Sinkers and 

Vertical Millers have been maintained in this new 
model including belt drive to spind'e permitting proper 
speeds for end mills and die sinkers’ cutters. While 
maximum speed is 500 R.P.M., in some cases speeds 
of 1000 and 1200 R.P.M. have been used satisfactorily 
with this construction. 5” Spindle drive belt insures 
sufficient power to the cutter. 


New features include triple gearing in head, spindle 
with either clutch type or threaded nose; speed and 
feed change mechanisms; power down feed to head 
for vertical milling; adjustable head and spindle quill; 
rapid traverse to longitudinal and cross feeds in either 
direction. All feed gears of alloy steel, running in oil. 


Rotary table hand or power feed, 26” diameter, can 
be supplied if desired. 





CORP, 
~ - 
WORCESTER are Mass.U.S.A. 


Representatives throughout the World 





Branch Office: 3-245 General Motors Bldg., Detroit, Mich. 
Branch Office: 1810 Singer Bldg., New York City. 
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Spindle and head at lowest point, showing adjustment of 
spindle and head, etc. 














Becker No. 6 in operation. 
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C-O No. 101 
Drill. 2%’ and 3% 
Models. Power Feed 
Automatic Stop. 









Motor Driven C-O Ra- 
dial Drill No. 101. Di- 
rect Spur gear drive. 
Tapping attachment if 
desired. 





C’-O Radial Drills Cost Less— 
Earn More—Than Others 


For economical, high quality production, Canedy-Otto 
Radial Drills are without equal. Their initial low cost, 
dependable operation and freedom from repairs make 
them the most profitable machines of this type ever 
built. 


Canedy-Otto Radial Drills embody time-tried and 
proved principles of construction throughout, with 
working parts that are strong, simple, compact and 
accurate. In durability, lasting quality and beauty of 
finish, they fully satisfy the most rigid requirements. 











But for the complete manufacturing facilities of the 
Canedy-Otto organization, embracing every step from 





co gee AR ge A Tc raw pig to finished product, and the specialized skill 
ing. Power feed, Automatic stop, gained in fifty years of quality machine tool building, 
din che, sade cua it would be impossible to offer so fine a product at so 
ershaft. Furnished with 214’ or low a price. 

31%’ arm. 


Start today to cut your production costs and to build 
for larger volume of output by sending for Bulletins, 
showing a complete line of drills. 


Successful Manufacturers for 50 Years 


CANEDY-OTTO MANUFACTURING CO. 


Manufacturers of Automotive Equipment, Drills, Punches, 
Shears, Shrinkers, Countershafts, Grinders, Buffers, 
Forgers, Blowers, Tuyere Irons and Blast Gates 


The C-O No. 50 Bob-tail Wall CHICAGO HEIGHTS, ILL. 








Type Radial Drill offers the op- 
erating features of high priced COMPLETE STOCK CARRIED AT BRANCHES 


Hand Wea Van ae pe San Francisco Branch: New York Branch: é 


matic stop. Four speeds.  Self- 955 FOLSOM STREET, 407 BROOME STREET, 
oiling shaft. 214’ or 3%’ arm. SAN FRANCISCO, CAL. NEW YORK, N. Y. 








If you'll sign and return this Inquiry Coupon we’ll be glad to send to you, without obligation, illustrated data and complete information cover- 
ing the equipment you may be specially interested in. 


Canedy-Otto Mfg. Co., Chicago Heights, III. 
Gentlemen: Name 


We are interested in: 





Individual _ = 








Address 





Town 








State B-1 
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New York, N. A. 


& Co., Malmo, Sweden, 


AGENTS: Catcwd- —— Machinery & Supply Co., St. 
Kinsey Co., 


Co., Detroit, Mich.” ‘Homer Strong Co., Rochester, N. Y., Buffalo, N. Y. H. A. Smi'th Ma- 
chinery Co., Syracuse, } . Swind Maahinery Co., Philadelphia, Pa. Somers, Fitler & Todd 
Co. Pittsburgh, Pa. Stocker-Rumely- Wachs Co., Chicago, Ii.., Milwaukee, Wis. Taylor Ma- 
chinery Co., Boston, Mass. A. R. Williams Machinery Go., Toronto, Ont., Canada. The Mine 
& Smelter Supply Co., Salt Lake City, Utah. Moore-H: andley Hardware Co., Birmingham, Ala. 
C. F. Bulotti Mchy. Co., San Franaisco, Calif. Eccles & Davies, Los Angeles, Qalif.’ ‘The 
Cleveland Tool & Supply Co., Cleveland, Ohio. Bay Verte Machinery Supply Co., Green Bay, 
Wis. Burton, Griffiths & Co., London, England. Fenwick Freres Co., Paris, France. Wynmalen 
& Hausman, Rotterdam, Holland. Rylander & Asplund, Stockholm, Sweden. Wilh. Sonesson 


Copenhagen, 


THE FOSDICK MACHINE TOOL CO., Cincinnati, Ohio, U.S.A. 


The Fosdick Line of drilling machines in- 
cludes equipment for every drilling need. 
For tool room, or for the stiffest production 
schedule, the heaviest work or the lightest, 
Fosdicks are thoroughly dependable. Drill- 
ing equipment you can buy with the assur- 
ance of getting a full dollar’s value for every 
dollar expended—and prices are _ interest- 
ingly moderate. Let us send further de- 
tails of these machines. 


Radials—All geared, High Speed to Heavy Duty, 
2 to 6 ft., capacity 3/16” to 4” drills. Balanced Arm, 
motor driven, 4 to 6 ft. High Speed Sensitive, 3, 
314 and 4 ft. for drilling and tapping, capacity to |” 
Uprights—21” to 30”. Capacity 3/16” to 3”. 

Ball Bearing Sensitives—13” to 24”, | to 6 spindles, 
capacity to 11%”. 


Louis, Mo. Barbour, Love & Woodward, 


Cincinnati, Ohio, Indianapolis, Ind. Peninsular Machinery 


Denmark. 


FOSDICK DRILLING MACHINES 
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516 Sandusky Street 











BURKE 


Tapping Machines 





Unusually Productive 


Lower tapping costs—better and faster work—less tap break- 
age—the results of doing light tapping with a Burke Tapping 
Machine. 


The operator simply places the work on the outside of the face 
against the tap, 
the 


reverse which backs out the tap leaving perfectly cut threads. 
Burke 
upon the operator’s ability to feed the work. 
used on lapping, 


Tapping Machine depends entirely 
PE These fanhines a Co., 
aaa REN . a OCMSORG, EM e i6.c0:0,s)ci0 3 6 
on  enteing, teeming, ceuaniesnorne, L. G. Balfour Co. 
similar operations where a friction drive is Attleboro, Mass. .... 9 
Wadsworth Watch Case 
Co., Dayton, Ky...... 12 


Send for Details. 


The Burke Machine Tool Company 








Multiple 
Drill 
Head 


A simple attachment that 
will readily convert any 
single spindle drill press 
into a multiple drill. Fully 
adjustable — ball bearing 
spur geared—special arms 
for close center distances 
and many other features. 


pATE NT 


Let us give you figures. 


Greene and Davis Sts., 
ANN ARBOR, MICH. 

















Repeat Orders Tell 
The Story 


One A. M. Drill user writes: 
—‘‘We consider that your 
drilling machine has_ the 
finest workmanship and fin- 
ish of any machine tool in 
our shop—you’ll receive an- 
other order from us for at 
least one more machine in 
the near future.” 

A few more concerns who 
sent in repeat orders are :— 


thereby 
tap reaches the 
releases the drive 


engaging the 
proper depth, a 
and engages the 


More names sent on request. 
Write today for details. 


Adolph Muehlmatt 
Cincinnati, Ohio, U. S. A. 





CONNEAUT, OHIO, U. S. A. 
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Footburt Sipp Sensitive 
Drilling Machine Line 


Style DE 


Drilling Range—3/16” down to No. 80 drill. 
7” Overhang—Drills to center of 14” circle. 
Three speeds. 

High or Low Speed Gearing. 

Bench and Floor Types. 

One, Two, Three, Four or Six Spindles. 


Style BK 


Drilling Range 5% in. down. 

614” Overhang—Drills to center of 13” circle. 
Three speeds. 

One, Two, Three, Four or Six Spindles. 


Style BW & BX 


Drilling Range 7% in. down. 

BW has 8” Overhang—Drills to center of 16” 
circle. 

BX has 12” Overhang—Drills to center of 24” 
circle. 

Four speeds. 

Automatic Power Feed Optional. 

One, Two, Three, Four, Five, Six, Seven or Eight 
Spindles. 


Footburt High Duty 
Line 


This line of single spindle machines handles 
heavier drilling up to 5” in solid steel. Multiple 
spindle work can be handled with independent 
feed drills or way drills built to fit your needs. 








L-rooraurt| 





Style BK 
Single Spindle 


One of the FULL 
line of Footburt 
Drilling Machines 


Your drilling problems may 
be a matter of production or 
the necessity of having only 
one machine for many jobs. It 
may be the drilling of small 
holes or work up to 5” in solid 
steel. It may be drilling one 
hole or one hundred holes in a 
single operation. Whatever 
your problem is, submit it to 
FOOTBURT. We will gladly 
give it careful consideration 
and make recommendations 
based on our thirty-four years 
of experience. 


THE FOOTE-BURT COMPANY 


Cleveland, Ohio 


DETROIT OFFICE 4-151 General Motors Bldg. 

















=[-FooTaURT-| 
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The New Dreses 
Ball Bearing 
-Multi-Duty 


Radial Drill 


See the New 
Safety Applian- 
ces and Time- 
Saving Devices 

















Safety Elevating Device 
Simplified Forced Lubrication Frictions Run in Oil 
Enclosed Speed Box Runs in Oil 






Ball Bearings Throughout 


Simplified Control 














The Dreses 

















Machine Tool 
Company 
Cincinnati, Ohio 











Better 
Production 


Lower 
Upkeep 





The advanced design of Morris Radials saves con- 
siderably on time costs by its exceptional conven- 
ience of operation. 


Multiple disc type frictions run in oil and can be 
easily adjusted from the outside of the casing. 
Speed box is of the sliding gear type and is 
equipped with ball bearings. The oil is properly 
distributed throughout the head from oil reservoir 
at the top of the head. It will pay you to get more 
details of Morris Radials. 


Made in 2, 2%, 3, 3%, 4 and 4% feet 
sizes. We also manufacture 16”, 18” and 


22” Cone and Geared Head Lathes. 


Let us send catalogs. 


The Morris Machine Tool Co. 


CINCINNATI, OHIO, U. S. A. 









TheAlto No.2 MotorDriven 
Lapping Machine— 


sa with three correct speeds 
« for driving taps %” to 3%” 
in any metal; with the 
greatest efficiency and with- 
out any danger of tap 
breakage or stripped threads. 
Self contained electric mo- 
tor that plugs into any light 
socket for its current. Excep- 
tionally moderate in price. 
We also make a smaller size 
motor driven tapping ma- 
chine. May we send details. 


= ALTO MFG.CO. 
() 1647-51 Wolfram St. 
m3) CHICAGO, ILL., U.S.A. 








Kingsbury Automatic Sensitive 
Drilling Machines 
ARE ENGINEERED COMPLETE TO SUIT your pro- 


duction drilling job. We specialize on work under 
32” drill capacity. Write for catalogue. 


KINGSBURY MFG. CO. KEENE, N. H. 











Make your drilling profitable with 


G@FERDRILLERS 


Take advantage of the “minute-saving” features 
of Hoefer Drillers and Auxiliary Heads. 


HOEFER MFG. CO., Freeport, Il. 
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HARRINGTON 
Multiple Spindle 
Drills 


All sizes, types 
and capacities 





THE HARRINGTON COMPANY 


PHILADELPHIA 


1600 Hamilton St. Y Sharla Philadelphia, Pa. 


Established 1848 




















LABOR SAVING 
MACHINE TOOLS 











Boring and Turning Mills 
Sizes 60 inches to 35 feet and over. 


Abundant power, wide range of 
speeds and feeds, convenient arrange- 
ments for rapid manipulation, thus 
insuring largest output. 





Self-contained 
No expensive foundations 


Always a prominent Sellers product. 
First machine built in 1848. 
Always ahead of demand. 





TOOL GRINDING MACHINES 
SHAFTING : : INJECTORS 
DRILL GRINDING MACHINES 
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The DAVENPORT 


“Qne Second’? Automatic 


Actual time on certain brass 
screw machine ‘products, pro- 
portionate speed on all work. 
Five Spindles—no need to 
“crowd” the work—accuracy 
standards are easily main- 
tained. 


All the good points of the 
standard model 5 Spindle 
Automatic, with important 
improvements in design and 
construction that insure bet- 
ter work, greater profits. 


Send for 
details on 
this 
machine. 


DAVENPORT 
MACHINE TOOL 
COMPANY, Inc. 


ROCHESTER N. Y., U. S. A. 


Represented by Motch & Merryweather Machy. Co., 
Cleveland, Cincinnati, Detroit, Pittsburgh. Henry 
Prentiss & Co., Inc., New York. 











SIBLEY 
HI-SPEED MODEL “B’’ 


Powerful 
Positive 
Productive 


















The Sibley Model ‘“B” 
j Drilling Machine will im- 
mediately earn a place for 
itself in your shop, through 
its ability to drill holes at 
low cost. Simple construc- 
tion, ample power and 
speed, and convenient con- 
trol are factors in the 
economical performance of 
these machines. Their all- 
geared construction makes 
them positive and accurate 
—they are equally valu- 
able in the tool- 
room as for pro- 
duction. 














Sibley Model ‘“B” 
Drilling Machines 
are high produc- 
tion—low upkeep 
equipment of the 
most advanced 
type. 


Bulletin on request 


SIBLEY MACHINE COMPANY 


SOUTH BEND, IND., U. S. A. 


8 TUTT STREET 











U.S. Multiple Drill Head 


With this simple attachment on your one-hole-at-a- 
time drilling machine you can drill two, six or a 
dozen holes in 
the time it 
takes to drill 
one, and at a 
fraction of the 
cost of a mul- 
tiple spindle 
drill press. 


Send blueprints 
or sketches for 
our estimate of 
the savings pos- 
sible on your 
work. 


















United States Drill Head Co. 


1948 W. Sixth Street, CINCINNATI, OHIO 
Michigan Agents—National Sales Engrg. Corp., Detroit. 
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CARLTON RADIALS 


Equipped With Ball Bearings Throughout 


Carlton Radials are designed and built to provide the 
best drilling machine that can be produced. In keeping 
with this ideal, they are equipped throughout with stand- 
ard ball bearings to take both radial and thrust loads. 
Reduction of friction lessens power consumption 40 to 50 
per cent, makes the machine quiet running at all speeds, 
and enables high speed drills to be operated at their most 
efficient speed. Excessive wear and deterioration are 
avoided, and lost production and expense caused by fre- 
quent refinishing of ordinary bearings are eliminated. 


Carlton Radials are easy to operate, adapted to a wide 
range of work, and have behind them five years of satis- 


factory service. 


Where exacting conditions de- 
mand the utmost in drilling 
equipment, Carlton Radials have 
never failed to meet the test. 


Catalog and list of users 
gladly sent on request. 


THE CARLTON MACHINE TOOL COMPANY 


Made in sizes from 
3 to 6 ft. 


Cincinnati, Ohio, U.S. A. 











Production 
Drilling and Tapping 
Machinery 


MULTIPLE SPINDLE— 
ADJUSTABLE OR FIXED CENTER 


HORIZONTAL DUPLEX 
HEAVY DUTY SINGLE SPINDLE 
DRILL HEADS 


NATCO-GARVIN-MINSTER 


May we recommend the proper drilling and 
tapping equipment for low cost production 


The National Automatic Tool Co. 


RICHMOND, INDIANA 





Sigourney Ball Bearing 
Sensitive Drill Press | 
3 Speeds up to 5,000 R. P. M. 


The correct speed for ] 
fast and economical drill- ¥ 
ing in any metal is avail- 
able with a Sigourney 
Sensitive Drill Press. 






The One Spindle Type 
Machine has 2-5 /16” ver- 
_ tical movement controlled 
{ by a lever; thrust is re- 
ceived on ball bearings. 
Also available in 2, 3 and cass 
4 spindles. True to its 
name this machine is 
sensitive—the spindle re- 
sponds to the slightest 
touch of the lever. 


Complete information of 
this machine and our 
complete line of Plain 
Bearing Drill Presses— 
on request. 


The Sigourney Tool Co. 


11 Sigourney Street 
HARTFORD, CONN., U. S. A. 
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Taylor & Fenn Vertical Milling Machines 


38 Spindle Speeds 
33 Power Feeds 


Ideally suited to do any light milling 
work within its range and with suf- 
ficient rigidity to stand the strains of 
heavy feeds and speeds. Speeds and 
feeds are variable over a wide range, 
assuring the greatest efficiency on 
each particular job. 


All radial and thrust loads are car- 
ried on ball bearings, practically 
eliminating friction and vibration. 


Designed for belt or individual motor 
drive, with regular or special equip- 
ment for many kinds of work. Send 
for details. 


THE TAYLOR & FENN CO. 


HARTFORD, CONN., U. S. A. 

















Facts and Figures 


show that the rugged arch support of 
Briggs Millers is a decided mechanical ad- 
vantage, the results of which are especially 
noticeable on the production cost cutting 
records. 


The Briggs design increases output and per- 
mits heavy cuts to be taken at high speeds 
without “chatter”. . 


We will be glad to tell you how you can 
improve the quality and quantity of your 
work by installing Briggs Millers. 


GOOLEY & EDLUND, Inc. 


CORTLAND, N. Y. 











U. S. HAND MILLERS 


For all classes of light milling 


U. S. SENSITIVE DRILLERS 


For 30 years Kent-Owens has been building For all classes of light drilling 
cams. These have covered a wide diversity ’ elaine” ame vg gee ATI 
in size and design. This experience quali- United States Machine Tool Co. OHIO 


fies us to build cams at the least cost. 





Whether your requirements are for large 





quantities, or only a few cams we will sub- 








mit prices promptly on receipt of your blue Steinle Turret Machine Co. 
prints. THE FULL SWING SIDE CARRIAGE 
The Kent-Owens Machine Co. , TURRET LATHE 
958 Wall St.. Toledo. Ohio STEINLE TURRET MACHINE CoO. 
iy MADISON WISCONSIN U. S. A. 
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More Threads—Better Threads 


at Lower Cost 


Pipe nipples, studs and any other small parts 
that must be handled in quantities can be 
threaded quickly and economically with a 
R-S Single Purpose Threading Machine. En- 
tirely automatic, the operator simply feeds 
the work into two chutes which carry it to 
loading positions in air operated collets. The 
arrangement of these collets insures precise 
alignment of the work with the thread hold- 
ing dies at all times. 


A powerful oil pump is provided on the ma- 
chine, which not only gives an ample flow 
of lubricant to the dies and work, but also 
washes the chips out of the threading dies 
at the conclusion of each operation. A spe- 
cially designed friction clutch prevents dam- 
age to the machine in event of the work 
jamming. 


Send for details or estimates of your work 
threaded on one of these machines. 


_RICKERT- SHAFER CO. 


ERIE, PA., U.S. A. 



































OPERATORS 
DEMAND 
VAN NORMAN 


WHY? 


Flexibility 
and Quick 
Changes of 
Operations 


For Tool Room Fixture 
Gauge, Metal Pattern and 
General Utility work. 


(Made in 5 Sizes) 


Van Norman Machine Tool Co. % ea 
150 to 200 Wilbraham Ave. with ouster piallle 


Springfield, Mass., U. S. Ql set horizontal. 


an Norman Duplex Milling Machine 


No. 10 Miller with 
cutter spindle set 
at an angle. 
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Waltham Thread 


For Precision External or Internal Threading 





ALTHAM 


TRADE MARK 
REGISTERED U.S. PAT. OFF. 


















Milling Machines 


Waltham Thread Milling Machines are rapidly making themselves in- 
dispensable in shops where they are installed for threading small 
parts on a quantity scale. 


Versatile and accurate in operation, 
adapted for cutting all 
kinds of threads—inch or 


metric pitch. 
One unskilled 
workman can op- 
erate a battery of 
these machines 
and maintain 
maximum output 
on each. 


Easily set up. Longitudinal 
adjustment for duplicating 
threads already cut; taper 
attachment; index for cut- 
ting multiple threads; com- 
pensating bar to vary lead 
of thread and to make al- 
lowance for changes in 
hardness. Uniformity of 
size is easily maintained, as 
cutters will stand continu- 
ous service without fre- 
quent regrinding,—all are 
features of the Waltham 
Thread Milling Machine. 


WALTHAM MACHINE WORKS, Newton Street, Waltham, Mass. 


Makers of Small Thread Millers, Gear Cutters, and other Small Automatic Machines 


Foreign Representatives: : 
Tokyo, Japan. Andrews & George Co., Seoul, Korea. 


Buck & Hickman, Ltd., London, 


Fenwick Freres Co., Paris. Andrews & George Co., 


Andrews & George Co., Dairen, Manchuria. 








Predictions— 


as to the profits obtainable 
from installations on Ohio 
Production Equipment are 
based on reports of Ohio users 
on machines in operation. 

“The Ohio Tool & Cutter 
Grinder—an efficient piece of 
tool room equipment that in- 
sures increased tool service.” 

“The Ohio constant Speed 
Miller—an accurate, versatile 
miller equally profitable on 
production or special work.” 

“The Ohio Tilted Rotary 
Production Miller—a manu- 
facturing machine that cuts 
production costs to the mini- 
mum.” 










sy Send for details of 
2 Ohio Equipment 


THE OESTERLEIN 
MACHINE CO. 


3307 Colerain Ave. 
Cincinnati, Ohio 


; 


124—MACHINERY, August, 1926 














Send for the “ALIVE” Ball Bearing 
Center for 30 Days Free Trial 














Get one of these improved “ALIVE” Ball Bearing 
Centers and see for yourself how it will improve 
the quality and speed of your production. Norma 
Ball Bearings carry radial and thrust loads. Write 
for circular. 


Kell Manufacturing Co., 109 Tichenor St., Newark, N. J. 








Multiple Spindle 
Drilling and Tapping Machines 


Flat Turret Lathes 
Double End Shaft Turning Lathes 
Special Machinery 


GREENLEE BROS. & CO., Rockford, Ill. 

















GREAVES-KLUSMAN FLEXIBLE MOTOR-DRIVE 
GEARED HEAD LATHES 


Spindle gears directly’ back of 
front spindle bearing, motor 
housed in leg, and other spe- 
cial features distinguish GK 
Lathes and provide better op- 
eration. Catalog on request. 


THE GREAVES-KLUSMAN TOOL CO., Cincinnati, Ohio 
























Low Cost Cam Milling 


Maximilling always brings low cost results and accuracy. 


Tool-makers, machinery and fixture builders know the Maximiller is a necessity. It com- 
bines low-cost productivity with adaptability and accuracy. 


The job shown produced 12 (perfect-to-master) cams per hour. A few changes and the 
machine was ready again for regular milling. 





L edlinnd 


Maintenance costs were reduced by this machine—a saving. Speed production brought 
another saving. Adaptability to all-around finishing cut equipment expenditure—still more 
saving. Isn’t that a profitable investment? 


Send us your problem. The detailed estimate and suggestions we submit will show you 
that your production cost can be reduced by a Maximiller. 


THE KEMPSMITH MANUFACTURING CO. 


MILWAUKEE WISCONSIN 











Have you a copy of Kemp- 
smith Catalog No. 50—the 
Engineering Manual for ma- 
chine work ? 


ie 


KEMPSMIT 
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Use Wade Lathes for Your Precision Work 


Besides the ordinary run of lathe 
work, attachments can be quickly 
applied that enable you to per- 
form any conceivable operation 
to advantage. 


Without equal in accuracy, selec- 
tion of material and design for 


& Ff “) Full Details in the work it has to do. 


atalog, write 






for a copy today 


THE WADE TOOL COMPANY, 49-59 River St., Waltham, Mass. 








Earning Money Everywhere 





ame 


Almost a Complete Machine Shop 


An Elgin Precision Bench Lathe with attach- 
ments is capable of turning, boring, drilling, 
i milling, sawing, slotting, shaping, grinding, 
ged Por ibleimey etc. Excels larger tools on production, is un- 
silts shines, tn tas excelled for precision. Details on request. 


rooms—on all key- ELGIN TOOL WORKS, Inc., ELGIN, ILLINOIS 


seating between the 


















range of 1/16” and 



















1 bl 

The “two minute set Rockford ‘‘Economy’’ Lathes 
up” by reducing time } 

between operations speed up production on any work within their range—either 
to the minimum toolroom, experimental or production jobs. 

makes these produc- The quick change mechanism provides 32 feed and thread 
tion machines on changes. Cut steel gears, large dust proof bearings, chasing 


dials and other features insure users of positive accuracy 
and ease of operation. 


both short run and 
quantity operations. 


Let us tell you all 
the ‘‘economical’’ 


advantages of the 
**Economy’’Lathe 


ROCKFORD 
LATHE & DRILL CO. 


Rockford, Ill. U.S.A. 


Use Davis Key- 
seat Cutters on 
Davis Keyseaters. 
Send for details 
and price list. 


Davis Keyseater Company 
255 Mill Street, ROCHESTER, N. Y. 























Heavy duty lathes are also an important 
part of the Bradford Line. Fast, accurate 
production machines, profitable on the short- 
est runs. Particular provision has been 
made to prevent springing and eliminate 
vibration, so the heaviest cuts may be taken 
without chattering. Dependable, long-lived, 
profitable. 


Fall details of the ‘‘Bradford ’ line on 
request Engine, Precision, Turret 
Lathes—from 14" to 42" swing. 


The Bradford Machine Tool Co. 


CINCINNATI, OHIO, U. S. A. 
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SLOAN & CHACE No. 6 


A Heavy Duty, Precision, Bench Lathe 


Specifications: 


10" Swing; %" Collet Capacity; 14% Through Main 
Spindle, with draw-in Spindle removed; 38" Bed, 
Extra Rigid Construction. 


SLOAN & CHACE, Inc., 351-365 Sixth Avenue, Newark, N. J. 

















Economical, accurate 
production on these 
important parts 


Large cams, small cams for all classes of 
automatics at prices hard to duplicate by 
other production methods. 


Rowbottom Cam Milling Machines are 
simple, easily operated, accurate. Cap- 
acity: Box Cams to 32” diameter, Face 
Cams to 28” diameter, Barrel Cams to 
24” diameter with 11” throw—special at- 
tachments or adjustments enable them 
to take care of larger sizes. 


If you build automatics you will find a : 





Rowbottom Cam Milling Machine a profit- Send for, machine 
able installation—or we can supply your faa cae ae 


needs in our contract cam cutting shop. og A Td 


cost estimates. 


The Rowbottom Machine Co., “nee ee Coan 





* 
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Stark Precision 
Bench Lathes 


and Attachments 


Stark No. 4 Screw Machine Unit. 


For small lot production of very precise 
work you can’t beat this combination—a 
plain lathe fitted with Lever Chuck Closer, 
Cutting-off and Forming Rest and Auto- 
matic Turret. Built in four other sizes. 


Stark No. 4 Lathe with Screw Cutting Attachment 


Accurate threads of ordinary pitches from 
four to ninety per inch and of any form 
may be cut with the regular gears and lead 
screws, and ground by use of the Stark 
Grinding Attachment. Special and metric 
lead screws can be furnished to order. 








Stark No. 4 Lathe With Milling Attachment 


A real milling machine in connection with 
the lathe makes it an ideal unit for tool 
room use. May be equipped with vertical 
attachment and with plain or universal in- 
dex centers which take the same collets 
used by the lathe. 


We have your catalog ready. 


STARK TOOL CO., Waltham, Mass. 


Established 1862 
Originators of the American Bench Lathe 



















E 
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= 18 inch x 10 foot Quick Change Gear bi 
| Screw Cutting Lathe, $746 


i — UIA 


Write for this ire 


SHOWS 96 styles and sizes of Lathes, 
Motor Driven Lathes, Bench Lathes,Gap 
Bed Lathes,and Important Attachments. 


The New South Bend Lathe 


A heavier, stronger Lathe of greater 
belt power—and many other improve- 













NET ments makes this a very attractive and 
Factory Prices unusual lathe value. 
Sn Precision and Accuracy 


11in. x 4 ft. $308 The repetition of 44 tests by precision instru- 
ments insures the accuracy and interchangeabil- 


15 in. x 6 ft. $468 
16 in.x 8 ft. $553 ity of each part of the New South Bend Lathe. 


18 in. x10 ft. $746 Easy Payments if Desired. Write for Catalog. 


South Bend Lathe Works 


725 East Madison St., South Bend, Ind. Z 
lanai ATTN TT ATT TTT MS 
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Friction-less Live Centers 


LL 


Eliminate center trouble. Types and sizes to meet 
all requirements. Made to wear. Indispensable on 
production work. Tell us your center troubles 
and we can show you how to get rid of them. 
Send for circular. 


PRECISION GAUGE & TOOL CO. 


6482 Epworth Blvd., DETROIT, MICH. 














| la 








SELECTIVE SPEED 


& SPINCLE (OCR 


Motor Driven 
Polishing Lathes 


Ball Bearing 


We can give you the 
most efficient spindle 
or wheel speed regard- 
less of the motor speed 
made in sizes from 3 
to 15 H P., single and 
double spindle. 


THE MITCHELL 
ENGINEERING CO. 


SPRINGFIELD, OHIO 
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A No. 4B Universal at work on a crank case with the above record. 


the Output of a GISHOLT Small Turret Lathe 


Producing every minute — each piece fin- 
ished to pass rigid inspection—that’s the 
kind of work turned out by this No. 4B 
Universal. 


NATIONAL The same service is obtained from the other sizes of 


STEEL & MACHINE 


TOOL EXPOSITION Gisholt Small Turret Lathes—and there are sizes for 


Qt your requirements. 





Your prints will help us tell you the rest of the story. 


—and we have aSmall Turret Lathe catalog. Write for it. 


GISHOLT MACHINE COMPANY 


1300 E.WASHINGTON AVE., MADISON, WIS. 
Wwe nMAD 
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Sidney Lathes for every purpose 





. “TI see the boss has bought a new car;— 

Sid SQAYS,—— must be that those new Sidneys are 
makin’ money for him, cause ’fore we 
got ’em he couldn’t even buy gas for his 
old flivver.” 


And Sid, being a seasoned mechanic, 
knew that the lathe end of the shop 
had been inefficient—in fact it was 
he who recommended Sidneys as 
the remedy for the poor lathe pro- 
duction. Sid had worked with 
Sidney Lathes before and he knew 
the stuff they are made of and as 
he told the boss when they were 
“shopping” for new machines,— 
“Boss, I’ve worked on Sidneys and 
I know what they’ll do, but you 
don’t have to take my word for it 
—ask anyone that’s got Sidneys”. 
The Boss did—and that is how his 
profits bought a new car. 


There’s a Sidney for every class of lathe work, and a Sidney dealer will 
gladly aid you in choosing the size and type equipment to best meet 
your needs. Send for his name—and for complete catalog. 


THE SIDNEY MACHINE TOOL CO., Sidney, Ohio 

















7” x 90” Two Spindle Duplex— 


and crankshafts. This machine is accurate and convenient. 





Center both ends at the same time— 


Whiton Duplex Centering Machines 


For centering car wheel axles and similar types of heavy work as well as lighter pieces, such as camshafts 


It centers both ends of the work at one 
setting; center-drills both ends at one operation and countersinks both ends at the same time. 


THE D. E. WHITON MACHINE CO., New London, Connecticut 
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TEN thousand letters—written, addressed, sealed and stamped 
in a few moments instead of weeks; markets, news, reports 
from all over the world—instantly; invoices, statements, stock 
records, prices—all sorts of mathematical records completed 
accurately and speedily by the touch of a few keys and 
levers—all because hundreds of efficient machines are 
made possible by the use of Cold Finished Steel Bars. 











The Vital Parts of Modern Office Lgusoment 
are made from Cold Finished Steel Bars 





Up-end your typewriter, probe into its internals. 
Out of the clutter of strip steel, the stampings, 
the castings, the forgings, will shine scores of 
small, smooth-finished parts of steel. The spindle 
on which the platen turns, the long rods of the 
carriage assembly, the guides, the tabulating 
scales, and literally hundreds of screws, bolts, 
nuts, set screws, pivot screws, cap screws, lock 
nuts, collars and pinions are made from Cold 
Finished Steel Bars. All are smooth, accurate, 
readily made, economically produced on high 
speed automatic machines, at a cost which makes 
your typewriter possible at a profit to its maker. 


In the same way your computing, addressing, 
mailing machines, stock ticker, telegraph, tele- 


phone —all depend for vital parts upon the 
Cold Finished Steel Bar Industry—the Industry 
within an Industry. The very transaction of 
business hangs upon the Industry that finishes 
rough hot rolled bars accurately to meet the 
most exacting requirements of all manufacturers. 


It is the purpose and the hope of this Industry 
to secure to manufacturers of this class of equip- 


ment still greater economies and advantages 
through a larger use of Cold Finished Steel Bars. 


This is but one of the many branches of Industry 
dependent upon the use of Cold Finished Steel 
Bars for the economical production of small 
parts. 


A few of the Hundreds of Business Office Appliances, many parts of which 
are made from Cold Finished Steel Bars 


adding and computing mailing machines 
machines billing machines | 

dictating machines time clocks 

filing equipment stock tickers 






1 


{ 


multigraphing machines 
addressing machines 
copying machines 

check protectors 


cash registers 
typewriters 
telephones 
safes 


. 














The “GIANT Keyseater 








Keyseating Parts 





for Big Radials 


The machine tool manufacturer in whose 
plant this “GIANT” Keyseater was photo- 
graphed builds big radial drills as well 
as a large line of sheet metal working 
machines. 


All the keyseating—and there’s plenty of 
it—is performed on this machine, because 
of its power, speed and simplicity—a 
valuable piece of equipment. 


This keyway, .375” by 3/16” in cast iron 
is completed in five minutes floor to floor 
—production time that indicates the 
profitable service obtained on a wide 
range of work. 


“GIANT”? Keyseaters are 
always busy. *“*GIANT’” 
Keyseating is always 
profitable on all classes of 
work. 


We can show you interest- 
ing service records, quote 
upkeep and_ operating 
costs that apply to your 
product. 


Eight sizes— 
write for details. 























MITTS & MERRILL 


843 Water Street 


SAGINAW, MICH. 


FOREIGN AGENTS: Burton, Griffiths & Co., 


Vulcain, Lyons and Paris, France. 


London, England. 
V. Lowener, Oslo, Norway and Stockholm, Sweden. 


Aux Forges de 
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any length. 


Bed swings on trunnions to obtain tapers up to 114” per foot. 
set up for the work, accurate adjustment for machine head, etc., insure 
accuracy and permit speed in operation. 


MORTON MANUFACTURING CO. 


Muskegon Heights, Michigan, U. S. A. 


Send for 
Details of 
' this New 
Morton 
Machine 


THE MORTON TRAVELING HEAD 
ROLL WABBLE PLANER 


A typical Morton production machine for accurately machining the 
wabble ends of any type rolls up to 56” diameter, 28” diameter neck, 





Rigid 


















a 
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HINDLEY 


Power, Lead and Feed Screws 


We have the special machinery necessary to 
produce screws of all sizes and types, any 
length, any diameter. Hindley Screws are 
superior in accuracy, strength, and wear- 
ing quality, because our method of cutting 
disturbs metal structure least. 


Try a Hindley Screw where wear and break- 
age are heaviest—that is where they show 
up best. 


Let us estimate for you 


HINDLEY GEAR COMPANY 


1107 Frankford Avenue, Philadelphia, Penna. 














CLEVELAND OPEN SIDE PLANERS 


Permanency was built into the orig- 
inal design of CLEVELAND OPEN 
SIDE PLANERS. When the first 
CLEVELAND OPEN SIDE PLANERS 
were built with closed top Bed, full 
depth sides, full box Column, and box 
Girder Knee, they attracted a lot of 
attention. All of these features are 
Over 1070 














commonly used today. 
installations. 


Send for descriptive circular 


Power Rapid Traverse; Single 
Turn Rail Clamp; Automatic Trip * 
to Rail Raising Mechanism; Im- ,““ 
proved Head Clamp; Herringbone 
Gears on Intermediate Reduction; 
Forced Feed Lubrication to Vees 
if desired. 


The Cleveland 


Planer Co. 


3148 Superior Avenue 
Established 1900 CL 


EVELAND, OHIO 








Shapers Exclusively 


Crank Sizes: 12”, 14”, 16”, 20”, and 25”—Either Cone 
Driven or through Speed Box, 32” B. G. 
All Geared Single Pulley Drive 


THE SMITH & MILLS COMPANY 


CINCINNATI OHIO, U. S. A. 








FLATHER LATHES 


HIGHEST GRADE FOR TOOL-ROOM 
AND MANUFACTURING PURPOSES 


The Flather Company, Nashua, N. H. 
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Planers That 
Reduce Costs 


Full Housed and Open NEW ideas In construction 
Side Types. Letussend make Liberty Planers eco- 
complete details. : . : 
nomical in operation and 
upkeep and save valuable 
minutes of production time. 
That is why Libertys reduce 
planing costs per piece to 
the lowest possible limit. 








The purchase of a Liberty 
affords the utmost in service 
a planer can give—a contin- 
uous source of profit and 
ie te ie satisfaction. 


rigidity of the cross arm. 










THE LIBERTY MACHINE TOOL COMPANY 
Hamilton, Ohio 

















WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


MUNICIPAL PIER SEPT.20-24 


BOOTH NO. 





= 


INE CN 
oye UNIVERSAL BORING MAGHINE CO. 
HUDSON. MASS U.S.A ; 





SS Se 


Number 24 Tri-Way with 214 inch main Boring Bar 


The Greatest Advance in Horizontal Boring Machine Design in Twenty Years 


| UNIVERSAL BORING MACHINE CO., Hudson, Mass., U.S. A. 


| |r 
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Columbia Superior Shapers Satisfy 
Operator and Boss 


Whether as production, tool room or general purpose machines Columbia 
Heavy Duty Shapers invariably reduce costs because of their rapid opera- 
tion, low maintenance cost and time-saving features. 

They are built to perform the heaviest cuts as easily and accurately as the 
lightest, and cover the whole range of work a shaper can take care of, with 
unvarying efficiency and satisfaction. 

Columbia Superior Shapers are popular alike with operator and the “boss” 

because they work well and work profitably. 


The Columbia Machine Tool Company, Hamilton, Ohio 


Manning, Maxwell & Moore, Ino., Selling Agents, New York City and branches—<Atlanta, Boston, 
Buffalo, Chicago, Cleveland, Detroit, Houston, Philadelphia, Pittsburgh, San Francisco, Seattle, 
St. Louis, Syracus e 












































Crescent Wood Working Machinery 


is popular because the 
machines are durable 
and always please our 
customers. You will 
eventually need addi- 
tional equipment to help 
you speed up production 
so you would better plan 
a little ahead of your 
requirements and ask 
for circular of machine you may need in future. 
The Crescent line consists of band saws, jointers, saw 
tables, planers, planers and matchers, disk grinders, 
swing saws, post borers, shapers, variety wood worker, 
hollow chisel mortiser, universal wood workers, 
table cut off saw, single end tenoners, self feed rip 
saw. 


The Crescent Machine Co., 56 Main St., Leetonia, Ohio 
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UNIFORMITY DISTINCTION 


The Kelly Crank Shaper is a productive cost cutter be- HIGH SPEED 
cause it is highly accurate, dependable and unusually 
speedy. These characteristics are large'y due to the a 
special construction of the ram, which is unusually . S. @ (LENOX) 
heavy and powerful, and will not jam. Ram return is un- = ss 
usually fast, and the length of stroke may be changed in- 
stantly while at rest or in motion 


This same painstaking care has been applied in building ae HACK SAWS 


every part of the Kelly, making it a machine of excep- ee ' 9» 
tional character. Catalog on request. > “She Toots tt lhe Piud Bor 
CTT LULU CEE EEE EE ECE ELOCLEE CUCU CO ECU CORECELCLC CO R CLC we AMERICAN SAW & MFG. GO: SPRINGFIELD. MASS. 


The R. A. Kelly Company : HACK SAWS - BAND SAWS — SCREW DRIVERS - GLASS en 


XENIA Makers of Crank Shapers Only. OHIO, U.S. A. 
TUTTE EEE CUE 


Pectteis | 


Peerless Cutting-Off Machines cut to such close 
limits that they effect big savings in material 
that formerly found its way to the waste pile. 











pas LEBER ABRAABABRENABAAB AS AEA ABE ASSO 



















Illustration at the left shows 
EXHIBIT s\ the 6” “Universal”; at the right 
WJ NATIONAL the 6” Peerless. Both types are 
STEEL & MACHINE made in 9” and 13” capacities. 

| Me kele) D4 :tehy bale), Send for details. ° 


Be stlo-Nele 

y= otic ) Peerless Machine Co. 
' 1611 Racine Street 

RACINE wis. 
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How Many Teeth 
Do You Need 
Ina Hack Saw 
Blade ? 


For economy in metal- 
cutting select the Hack 
Saw Blade best suited to 
your work. If it is a 
Simonds High Tungsten 
Blade you are first assured of 
more service. After that the right 
number of teeth for different 
classes of cutting is the only ques- 
tion. For cutting cold rolled steel 
select a coarse tooth blade, such as 
14, 12 or 9 teeth per inch. Be 
sure it is a Simonds All Hard 
Blade for power use. 


For general hand use, cutting 
tool steel, iron pipe, hard 
metals, light angle iron, etc., 
use Simonds Hard Edge Non- 
breaking Blades, 18 teeth to the 
inch. 


To get the best results in cutting 
thin metals, thin tubing, etc., de- 
mand the fine tooth Simonds Hard 
Edge Blade, one containing 24 or 
32 teeth to the inch. 


Buy your Hack Saw 
Blades with care. Get 
the best. They cost no 
more but give longer 
service. 


Write for a free copy 
of ‘* Hacksawology ”’ 
containing many valu- 
able hints. 








WE WILL 
NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


0) 5 8 (O7-N CTO) 


MUNICIPAL PIER SEPT 20 24 










FITCHBURG, MASS ~NEW YORK CITY 
CHICAGO, ILL LOCKPORT, N.Y. PORTLAND, ORE 
BOSTON, MASS MEMPHIS, TENN. SAN FRANCISCO, CAR 
f DETROIT, MICH NEWORLEANS,LA SEATTLE, WASH. 


SIMONDS CANADA SAW COMPANY, LTD. 
MONTREAL, QUE ST JOHN,N®& TORONTO, ONT. VANCOUVER,BC 


LONDON, ENGLAND 


= NN —, = 
Makers of 


Hack Saws, Metal Band Saws, Inserted Tooth 
Metal Saws, : Solid Tooth Metal Saws, 
Slitting and Slotting Saws, Files, Tool Bits. 
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The Device That Makes 
Circles and Angles Easy 


The Rhodes Rotary Table can be attached 
to any miller, slotter, drill press, grinder 
or shaper, and can be moved from one ma- 
chine to another without resetting the 
work. The machining of curves, angles 
and the intricate contours of odd shaped 
parts can be done with precision and con- 
siderable ease when the piece is mounted 
on a Rhodes Rotary Table. 


The Rhodes Rotary Table— in addition to 
being accurate to 2 minutes,—simplifies, 
and cuts production costs to a minimum. 
We will gladly send you details—on your 
request. 


THE RHODES MEG. CO. 
Hartford, Conn., U. S. A. 

















Send at once 
for a circular de- 
scribing applications 
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The Marvel Metal Band Saw No. 8—a wide 
range, general purpose machine for all metal 
sawing. The saw frame can be tilted to an 
angle up to 45 degrees right or left. Cuts angles 
or straights with equal accuracy and speed. The 
blade feeds through the work (held rigid in the 
vise )—speed and pressure can be varied to meet 
the needs of the operation; the big bed provides 
ample space for setting up large work, for hold- 
ing tools, ete. 


Save time, metal, money in sawing square pieces 
out of dies and other work—the Marvel No. 8 
will perform the operation 
faster than a shaper and save 


NATIONAL the metal cut out. 


STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


ee SEPT 70 





Save time, metal, money 


Capacity to 18”; send for details. 





See the 


machine in operation in Chicago. 


ARMSTRONG-BLUM MANUFACTURING COMPANY 


343 N. FRANCISCO AVENUE, CHICAGO, ILL. 











SPECIALISTS 


in the Manufacture of Metal Cutting 


SAWS and TOOLS 














STERLING 





HACK SAW BLADES 


Quality for Over Quarter 
of a Century 


ESTABLISHED 1898 
MANUFACTURED BY 


| Saw & Stamping Works 
BUFFALO, N. Y. 














CHISEL BLANKS 


are brought to a high state of perfection by 
a careful study of the important principles 
involved, namely—Design, Material, Work- 
manship and Heat-Treatment. 

We also make Hot Saws, Friction Discs, Solid Blades 
made of High Speed, Vanadium Tungsten, and 


Chrome Alloy Steels. Saw Sharpening Machines. In- 
serted Tooth Grinders. High Speed Circular Metal Cut- 


off Sawing Machines. Hardened Steel Specialties. 
Send for Catalog. 


Hunter Saw & Machine Co. 


5662 Butler Street Pittsburgh, Pa., U.S.A. 








W. O.BARNES COunc. 
DETROIT MFGS.OF MICH 
@ METAL CUTTING SAWS @ 


ao Ae ANT Aa D 

















BUFFALO, N. Y. 


RONAN SAW & TOOL WORKS 
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Solve Your | 
Be / 

2 Cutting Problems. 

Z There are no obstacles in metal cutting with 
Victor Blades. In shops that require hack saw 


cutting on all kinds of metals these blades have 
proven an economical and essential factor. 


LED 


Lit 





Litt 


The Victor Special Flexible Blade has the same 
cutting efficiency combined with the perfected 
flexible qualities and is recommended for gen- 
eral use on all soft and tough cutting metals 
that produce breakage. 


Let us send you free samples 


of this Wonder Blade. 


VICTOR SAW WORKS 


MIDDLETOWN, N. Y. 
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FAST AND ECONOMICAL SAWING 
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Tell us your 
needs, we have 
the knowledge, 
experience and 
will to correctly 
advise. 


190 types and 
sizes of Sawing 
Machines for 
sawing all kinds 
of metal. 


THE ESPEN-LUCAS MACHINE WORKS, privadetpria, Pa. 
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The J. N. 
LAPOINTE 
COMPANY 
New London 
Connecticut 


Domestic Representatives 
and Foreign Agents: 


2850 Fulton St., Chicago, 
ill.; 8821 Meridian Ave., 
Cleveland, Ohio; 1820 N. 
Pennsylvania St., Indian- 
apolis, Ind.; 31 Harper 
Ave., Detroit, Mich.; Ed- 
ward C. Farrell, 28 Vic 
toria St., Westminster, 
London, England; Rudel- 
Belnap Machinery * 
Itd., Montreal & Toronto, 
Canada; Germany, Schu- 
chardt & Schutte, Berlin; 
Austria, Schuchardt & 
Schutte, Vienna; Czecho- 
Slovakia, Schuchardt & 
Schutte, Prague; Hungary, 
Schuchardt & Schutte, 
Budapest; Sweden, Schu- 
chardt & Schutte, Stock- 
holm; Denmark & Norway, 
Schuchardt & Schutte, 
Copenhagen; Jugo Slavia, 
Schuchardt & Schutte, 
Agram; France, ee .* 
Stokvis & Fils, Paris; 
Belgium, R. S._Stokvis 
& Fils, Brussels; Holland, 
R. §. Stokvis & Zonen, 


tions. 


while in operation. 
OKVIS 
Rotterdam. 





















J.N. Lapointe Company’s 


New 3-L 
Variable Speed 
Hydraulic Broacher 


is strongly built, powerful and adaptable to an exceptionally wide variety of opera- 
The stroke of the draw rod is 56” and the speed is controllable from 0 to 24’ 
per minute on the working stroke with a constant return speed of 60 R.P.M. 


A Hele-Shaw Variable Delivery Multi-Plunger hydraulic pump supplies the ram 
with power enough to make a 31,400 lb. pull at the draw bar possible. Speed changes 
can be readily made while the machine is running and can be easily controlled 


In many instances production has been increased from 50% 
to 250% and at less overhead costs. 


We manufacture High Speed Steel and Carbon Steel Broaches. Send blueprint for prices. 
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Remind You? 
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UPPOSE that you had on 

hand when your first tap 
was broken, a commercial de- 
vice built especially to remove 
the broken pieces of tap, a 
commercial device, not a 
home-made article, would you 
not have saved a great deal 
of time? 
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| 
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ee 
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Write Us for Information 


The Walton Company 


310 PEARL STREET HARTFORD, CONN. 
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Of What Does This 


OGEHOOUROOEEOES 


RUROREOHEDI 


TT 


Lit 


MEURREREOEE 











ri Litt 





LUT TTT /RRERRRRRGRRRREEE RERRRRRBRE! 


PURREOREREREL 


Lowest Cost per Cut with 
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The special 


able and economical. 


to the teeth at all times. 


The Huther 
every purpose. 
our expense. 


line covers 







&e 
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HUTHER BROS. SAW MFG. CO., Inc. 


ROCHESTER, N. Y. 








HUTHER SAWS 


inserted teeth of high 
speed steel make Huther Saws profit- 
Inserts give 
1%” wear before replacing—and re- 
placements cost but little. The saws 
are shaped to give proper clearance 


You can try one at 
May we send it? 












mae 


‘ 


All users are 


Cold Saws 


you need one 


Address 
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‘Specified” Saw 


‘satisfied” 
users and always specify 


Taylor Newbold 
Inserted Tooth 


If you are cutting metal 





The Tabor Mfg. Co., Philadelphia, Pa. 














3-Cylinder Pneumatic Drills 




















Lightweight machines that 
have these advantages— 


Freedom from vibration 

Power and light weight 

Low air consumption 

Few parts—all easily accessible 
Low maintenance cost 


These machines are without equal for 
light drilling, reaming, tapping, wood bor- 
, ing, etc. They are made in six sizes, in- 
cluding non-reversible types. 





se 








INGERSOLL-RAND COMPANY i> No. 6 Drill 
11 Broadway New York City 3 2224100 in use on 
Offices in principal cities the world over. | %: passenger 

For Canada Refer—Canadian Ingersoll-Rand O©o., Limited x 
260 St. James Street, Montreal, Quebec ( \ ~ 4 car work 


_———_ 7 





bs 


Ingersoll-Ra nd. 
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cAn Oilgear Broaching Machine, Broaching six spline holes 


“Precision A ccuracy 
on Production Basis 


with OILGEAR 


It’s when working to close limits that an Oilgear machine 
shows best its inherent superior qualities. There is no shock or 
jar at the beginning of the cut and the smooth, vibrationless 
action eliminates the tool marks common to other type ma- 
chines. This feature in many cases makes the usual light fin- 
ishing cut unnecessary. 


Because the pull on an Oilgear machine is always at right 
angles to the cross-head there is no torsional strain to throw the 
tool out of true or cause excessive wear on the ways. 


When doing a pressing job the ram is brought against the 
work and the pressure started from there—no impact to cause 
breakage or set up undue strains in the material. 


Of course, such performance is possible only with a hydraulic 
machine—but Oilgear is different. No pressure lines or accumu- 
lators to be maintained, each Oilgear is a complete unit in itself. 
Simply attach to any constant speed source of power and it’s 
ready for accurate, speedy production. 


Thereare many features of Oilgear that will appeal to your shop- 
man’s appreciation ofa fine tool. Write for the Oilgear Bulletins. 


THE OILGEAR COMPANY 


660 Park Street, Milwaukee, Wisconsin 




















Reg. U. S. Pat. Off. 


Onlvear Hydrauhek: 


PRESSES — BROACHMIG MACHINES ~ TRANSMISSI 
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Covered by 

Basic Patent 

No. 1,468,595, 
issued Sept. 18, 1923 


1. A 100-ton Oilgear Press straight- 

ening malleable castings. Pressuze 

remains the same even when thick- 
ness of material varies 


2. 10-ton Oilgear Press Broaching 
connecting rods 


ypment 


~~ PUMPS 




















Olsen-Lundgren Flywheel Balancing 
Machine. A vertical spindle ma- 
chine which rapidly determines static 
and dynamic unbalance in flywheels, 
clutch parts, separator bowls, etc. 


™ 
ae 


This booklet 
discusses 
the theory 


in a thoroughly 
practical way, 
and describes 
its rapid 





correction / 
with Olsen j 

Balancing [mas 

Machine. (PMaigglten 


Copy sent on Im, 
request. Seed 


Olsen-Carwen Static-Dynamic Bal- 
determining 
unbalance in shafting, rotors, and 
rotating assemblies, and completely 
Types avail- 
able to handle parts from 4 pounds 


ancing Machine for 


assembled machines. 


to 75 tons. 





ba 
of unbalance = 
= &S 
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Balancing Machines 


Greater Efficiency and Longer 
Life from Your Machines— 


Perfect balance of the rotating parts is an absolute essential to 
the successful operation of much high speed machinery, and adds 
to the efficiency and long service life of any machine through 
increased power, elimination of vibration, and greatly lessened 
wear and tear. 


The determination of unbalance has been made a routine pro- 
cedure by many automotive manufacturers and builders of ma- 
chinery. It is a comparatively simple matter with Olsen Bal- 
ancing Machines. 


Olsen Balancing Machines accurately determine both static and 
dynamic unbalance, independently. It is unnecessary to stop 
the machine or reverse the part. Values are read in ounce-inches 
directly from indicating dials, and the angle or plane of un- 
balance and axial location are shown. It is sometimes only neces- 
sary to add or remove metal at one point to make complete 
correction for both static and dynamic unbalance. 


The operation of Olsen Balancing Machines is positive and accu- 
rate, and so simple and rapid that balancing can be done on a 
satisfactory production basis. 


Perfect balance in your machines is an assurance of their con- 
tinued perfect performance. 





TINIUS OLSEN TESTING MACHINE COMPANY, Philadelphia, Pa. 


500 North Twelfth Street 


See our exhibit at The Sesquicentennial International Exposition, Philadelphia, Pa. 
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WITH MORE JPEED, 
GREATER PRECISION 
and REDUCED COJT 


AL Ly 





NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


L voreasia se 


MUNICIPAL PIER SEPT 20 24 


Get this 
New Book! 


A new edition of the 
X-L-O Spindle Book 
“Grinding” is just off 
the press. It contains the 
story of some spectacu- 
lar grinding achieve- 
ments, and a concise 
understandable de- 
scription of the—spindle 
which has made them 
possible. The book will 
be mailed free to ex- 
ecutives. Ask for yours 
today! 


Ex-Cell-O 
Tool & Mfg. Co. 


~~” 


1467 E. Grand Blvd. 


EX-CELL-O TOOL & MFG. CO. ie 








About this grinding operation: Every- 
thing narrows down about the spindle, 
doesn’t it? 

The cutting edge is the most important 
part of a knife. And the spindle is the most 
important part of the grinder! 

“High speed and accuracy’’—that’s the 
demand of present-day production sched- 
ules. No other spindle, we sincerely believe, 
has been developed to equal this XLO prod- 
uct in speed, accuracy and long life. 


Principally the XLO ball bearing, specially 
designed, far and away in advance of the 
ordinary commercial ball bearing for this 
particular purpose. 

The grinder is the big investment—not 
the spindle. Yet upon the efficiency of the 
spindle rests the efficiency of the grinder! 
Comparatively, your investment in an XLO 
spindle is insignificant. 

Why not find out the facts about the 
XLO spindle? There’s a new descriptive 
booklet. We want to send one to you! 


XLO /nternal Grinder 


SPIN 
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ANT 
Rivet ing 


Four Times Faster 
and More Satisfactory 


Grant Riveting cold rolled steel 
pins 7/16” in diameter at the rate 
of 200 per hour, each pin tight and 
well set, each head uniform in size 
and finish. The best time by pre- 
vious methods was 50 per hour— 
and at that there was trouble be- 
cause the shoulders frequently 
sheared off in the operation. 


The small studs in the same piece 
are also Grant Riveted with an 
appreciable saving of time and 
material. 


Grant Rivet Spinners, Grant Vi- 
bratory Riveters—noiseless, easily 
operated, fast and accurate are 
making savings as good or better 
than this on all classes of work in 
all kinds of plants. 


May we quote results on 
work like yours? 


The Grant Mfg. 


& Machine Company 
N. W. Station Bridgeport, Conn. 
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That Lowers Grinding Costs 


Grand Rapids Universal Cutter and Tool 
Grinders are thoroughly practical, efficient, 
and accurate equipment built for easy opera- 
tion and high production. Unusually flexible 
adjustment gives maximum convenience and 
efficiency for each operation. Grand Rapids 
Universal Grinders afford greatest output at 
the lowest cost. 


Grand Rapids Universal Grinders 
Are Built in Four Styles and Sizes 


No. 1 Hand Feed, Dry Machine which swings work 
91% x 20 inches. Weight 525 lbs. 


No. 2 Hand Feed, Dry Machine, similar to No. 1, 
but with Drill Grinding Feature. 


No. 3 Hand Feed or Power Feed, Wet or Dry, swings 
work 10% x 26 inches. Weight 1500 lbs. 


No. 4 Hand Feed or Power Feed, Wet or Dry, swings 
work 10% x 32 inches. Weight 1600 lbs. 


Send for Complete Data 


GALLMEYER & LIVINGSTON CO. 


344 Straight Ave.,S.W. Grand Rapids, Mich. 


Efficient Grinding Equipment 





Grand Rapids 
Grinders 

do not become 

obsolete with a 
change in 

design. 





























STOP 


Throwing Away 


METAL CUTTING 


Hacks 
















& Bands 






and CUT 
Purchases 
90 °/, 


Model H 





You can salvage a band saw for 5c. A hack for 2c. 


THE WARDWELL MFG. CO. 


Makers of automatic machines for sharpening—Hack Saws, Hard Tempered Band Saws, 
illing, Slitting and Screw Slotting Saws and all Woodworking Saws. 


Manufacturers of the largest line of Saw Filers made in U. S. A. 
111 Hamilton Ave., CLEVELAND, OHIO 
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Winterhoff No. 2 Portable Grinder 
A Highly Profitable Installation 


The No. 2 Portable Grinder is 
ideally suited to smoothing die 
blocks, bearing caps and parts 
that require a smooth, straight 
surface. On one end of the 
motor spindle a 6” by 14” tool 
grinding wheel revolves;—on 
the other end are an 8” disc 
grinder, a tilted table with a 
milled groove and a protractor 
guide. This arrangement facil- 
itates grinding on _ squares, 
angles and mitres. 


Send for details 


WINTERHOFF TOOL @ MACHINE CO. 
Elkhart, Indiana, U. S. A. 











Broach Instead of Machining 


Many drilling and machining jobs can be done more 
cheaply and rapidly by broaching with Lapointe 
Broaching Machines and Broaches. Our engineers 
will gladly help you select the most profitable 
method. 


THE LAPOINTE MACHINE TOOL COMPANY, Hudson, Mass., U.S.A. 














MOTOR DRIVEN 
GRINDING, BUFFING, 
POLISHING STANDS 


Cleveland Armature Works, Inc. 
4132 St. Claire Ave. Cleveland, O. 














20% Increase 





New York Office: 30 Church St. 








in Production . 
and More p 
Than 50% 
Saving 


C=) 


S soon as this 6 inch Landis Hydraulic 
Grinder was installed production 
jumped 20%, It is being used to grind 
the bearings on automobile cam shafts, 
and three bearings are ground before 
work is removed from the machine. 


Not only was production increased, but a 


saving of more than 50% was made on 
wheel cost and a still greater saving on 
diamond cost. 


In no case has one of these machines failed 
to give gratifying increases in production 
and reduction of costs. Let us tell you 
what it will do on your work. 


LANDIS TOOL CO., Waynesboro, Pa. 


DOMESTIC AGENTS—Hallidie Machinery Co., Seattle; Smith, Booth, 
Usher Co., San Francisco and Los Angeles; Peden Iron & Steel Co., 
Salt Lake City; Moore Handley Hardware Co., Birmingham. 
ADIAN AGENTS—F. F. Barber Machinery Co., Toronto; Williams 
& Wilson, Ltd., Montreal. 


CAN- 


Chicago Office: 618 W. Washington Boulevard. 


FOREIGN AGENTS—R. S. Stokvis & Zonen, Rotterdam; R. S. Stokvis 
& Fils, Paris and Brussels; Anderson, Meyer & Co., Ltd., Shanghai; 
Andrews & George Company, Ltd., Tokyo; Benson Brothers, Sydney 
and Melbourne; Burton Griffiths & Co., Ltd., London; Wilh. Sonesson 


& Co., Malmo and Copenhagen. 














Detroit Office: 5928 Second Boulevard. 
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ABRA 5 iVE 


High Speed Attachment 


for 


No. 3 Surface Grinder 












especially. 


machines upon the market. 


Write About It 





A great convenience in the Tool 
Room tor Gauge and Jig work 


Applicable to all No.3 ABRASIVE 





Abrasive 
Machine Tool Co. 


East Providence, R. I. 





















BRYANT CHUCKING 
GRINDER COMPANY 


SPRINGFIELD, VERMONT 







é WE WILL 


Builders of 


P Hole Grinders sro 


4 
I STEEL & MACHINE 
Hole and Face | Brmasertines 


Grinders | CHICAGO 


MUNICIPAL PIER SEPT 2024 





Deep Hole 
Grinders 


Reg. U. 8. Pat. Off. 











STOW 
Portable 


Grinder 
All sizes, all eur- 
rents. 


For Abrasive wheel, 
wire scratch brush, 
and similar applica- 
tions. 


Indispensable for 
grinding and similar 
work, built only by 
the 


STOW MANUFACTURING CO., Inc., Binghamton, N. Y. 


London Stock: 26 Charles Street 




















Emery Wheel Dressers 


Two Sizes 


GEO. H. CALDER CO., Lancaster, Pa., U. S. A. 


Nos. 1-2 


CUTTERS 


We make the regular Huntington (Pattern) for all sizes. 
Roughing for Nos. 1 and 2. Paragon for No. 1 only. 























Porter-Cable Belt Grinder also sands & polishes. 
Motor Driven. Two Sizes. Write us 


Porter-Cable Machine Co. Svracuse, N. Y 











France, Italy, Switzerland, Spain and Holland—Fenwick Freres & Co. 


GRAHAM GRINDERS 
KNEE TYPE—RING WHEEL 
for Flat Surfaces 
PULLEY GRINDERS 
GRINDER CHUCKS 
for all machines, 10” to 30”. 
THE GRAHAM MFG. CO. 


Providence, R. I. 
Great Britain—Richard Lloyd & Co., Ltd., Birmingham. 
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Putting Gear looth Grinding 
Production Basis” 
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ROFIT production is the purpose 
of the WALCOTT Gear Tooth 
Grinder. Its capacity for pro- 
ducing accurately ground high grade 
gears rapidly and efficiently makes it 
an indispensable money saving unit in 
high grade plant production. * 


Materials and workmanship through- 
out are the best obtainable. All 
bearings are of the best bronze; and 
steels have been selected for great 
strength and long life. In other words, 
the Walcott Gear Tooth Grinder will 
soon pay for itself with the onginal 
investment still intact. 


The power-driven index mechanism 
is accurate and rapid, requiring less 
than a second to index. Two ma- 
chines may be operated as a pair. 
One operator easily handles both 
machines. 


WALCOTT MACHINE CO. 
(Formerly Walcott Lathe Co.) 
Factory and Main Office: Jaékson, Michigan 
Detroit Office: 3-128 General Motors Bnilding 


. 
Manufacturers of Gear Grinders, 


Cam Lathes, Crankshaft Cor.tour —_ of Walcott Gear 
Lathes and Gear Burrir g Machines _ Grinder showing high 
speed cutting wheel in right 
hand position. The machine 
is very thoroughly guarded. 





Photographs, estimated 
production and detailed 
description furnished on | 
request. 














Precision Machines for,Z] the Automotives fA Industry 
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NEW YORK—30 West 


Broadway, L. Best Co., 
Inc. 

BEDFORD, IND. — Quinn 
Plumbing Co. 


BOSTON — Winter Hil] 
Sta., Lombard & Co. (also 
grindstones) 

CANTON—The 
Hardware Co. 


Canton 


CHICAGO—23 S. Jefferson 
St., The Sterling Grind- 
ing Wheel Co. 


CINCINNATI — The Wm. 
T. Johnston Co. 


CLEVELAND—The W. M. 
Pattison Supply Co. 


DETROIT—16th and Pine 
Sts., The W. J. McKee 
Machinery Co. 




































TIF Fin OW? 


The 
of Bett 


Symbol 
er Grinding 


Grinding Wheel Distributors 


ELMIRA—Irving D. Booth, 
Inc. 


ERIE—United Hardware & 
Supply Co. 
INDIANAPOLIS — Hide, 
Leather & Belting Co. 
LOUISVILLE — Belknap 
Hardware & Mfg. Co. 
MILWAUKEE — Ph. Gross 
Hardware & Supply Co. 
MINNEAPOLIS, MINN.— 
Hennepin Hardware Co. 
PITTSBURGH—Pittsburgh 
Gage & Supply Co. 
ST. LOUIS—St. Louis Ma- 
chinists’ Supply Co. 

ST. PAUL, MINN.—Adam 
Decker Hardware Co. 
WATERTOWN, N. Y.—W. 
W. Conde Hardware Co. 
YOUNGSTOWN, O.—The 
Stambaugh-Thompson Co. 


STERLING AGRASIVES 


AND STERLING GRINDING MACHINES 
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are as old as a last Years 


Birds Nest 


Development in all fields of production is swift, 
sudden; changes for the better occur every day. 
‘Your grinding wheels may have produced good 
results last year—but how about this year? 


Improved processes have been developed. Sterling 
Grinding Wheels are producing more and better 
grinding, producing results that render yesterday’s 
ideas of grinding as old as a last year’s bird’s nest. 


Bring your grinding up-to-date. Bring your grind- 
ing costs down to today’s level. It means lowered 
selling resistance and increased profit opportunities. 


Call in a Sterling Grinding Engineer and 
let him tell you some brass tack facts about 
today’s grinding results. 


THE STERLING GRINDING WHEEL COMPANY 


Abrasive Division of The Cleveland Stone Co. 


Factory and Office, Tiffin, Ohio. Branch at 23 S. Jefferson St., Chicago. 
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SAVING SIXTY PER CENT 
ON THIS CUT-OFF JOB 


N the plant of the Atwater Kent Company at Philadelphia they 
had a real problem incutting off 4% x 34 inch magnet steel bar 
stock. 





It was costing them $10 a thousand to cut the bar into small 
lengths using a competing wheel. 

The stands were equipped with Aloxite Redmanol Cut-off Wheels and 
the production costs dropped with a rush. 


They are now cutting the stock at a cost of $4 per thousand or a 
saving of sixty per cent. 


And the Aloxite Redmanol Wheels show far longer life, doing from 
1,800 to 2,000 cuts on this extremely tough material and doing it 
at the rate of five cuts or pieces a minute. 


Aloxite Redmanol Cut-off Wheels cut fast and with an amazingly 
free action. They will not bind or stall even under heavy feed. 
They fairly walk through the stock. 


Glad to put a Trial Wheel in They can be used for cutting small stock of steels, stellite, brass, 
Your Plant . bronze, aluminum, glass, vitrolite, carbon, bakelite or porcelain. 


Aloxite Redmanol Cut Off Wheels 
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SAVE TIME—SAVE STOCK—SAVE LABOR 
QO 9 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
CANADIAN CARBORUNDUM COMPANY, LTD., NIAGARA FALLS, ONT. 
New York Chicago Boston Philadelphia Cleveland Detroit Cincinnati Pittsburgh Milwaukee Grand Rapids 


— 
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On a “BLOUNT” 


You Can Always See the Point 


when grinding your tools. Valve reg- 
ulation on the centrifugal pump makes 
possible an even, steady spray of water 
at the point of grinding, sufficient for 
effective cooling without obscuring a 
clear view of progress of tool grinding. 
Quickly and easily adjusted, tools can 
be rapidly and accurately ground with- 
out burning on a BLOUNT WET TOOL 
GRINDER, and with a saving of the op- 
erator’s time, temper and patience. 


When not in use the valve is closed, the 
wheel runs dry, and the danger of water 
absorption is avoided. Safety is assured. 


The pump design is the simplest. Belts 
are eliminated by the positive, adjust- 
able friction drive. No pump packings 
are necessary. The “full floating’ cen- 
trifugal propellor supported by self-oiling outer bearings 
is free from the case at all points, thus preventing wear. 


Heavy construction throughout the machine insures 
rigidity, freedom from vibration and long life. 


Uninterrupted production is maintained, when. BLOUNT 


WET TOOL GRINDERS are used to keep tools in shape. 
Insist on a “BLOUNT.” 


J. G. BLOUNT COMPANY 
Machine Tool Builders 


EVERETT, MASS., U. S. A. 


Products 













Send for our 
latest Catalog 
No. 22 





FRICTION 
PULLEY 


SELF OILING 
DISCHARGE BEARING 


TO WHEEL 





TO REGULATE 
WATFR SUPPLY 





SELF OILING 
BEARING 


WATER LINE 


4 _PUMP CASE CAP? 
FiO PACKING REQUIAE 


Grinders 
Lathes 
Polishing 
Machinery 
(Belt and 
Motor Driven) 


wm (NLET FROM 
PUMP CASE ~ TANK 
SNAIL SHELL 


ESIGN —PUMP VARE 


Sectional View of Pump for use 
on Blount Wet Tool Grinders 























A Versatile 
Grinder 


BATH 


Universal 







Grinding 
Machine 


‘Dc Bath No. 2 Grinder embodies many distinctive 
and desirable features essential for rapid and accurate 
production of commercial and tool room grinding. 


This machine is adapted for the grinding of cylindrical, 
internal, surface, disc, cutter and reamer work of ail 
kinds. 


As an investment in any machine shop it cannot be 
beaten. 


Drop a post card for catalog 


UNIVERSAL Grinding Machine 


Universal Grinding Machine Co. 
Fitchburg, Mass. 











LA SALLE No. 2 
Automatic Surface Grinder 


furnished with Cotntershaft, vise with hardened jaws, 


wheel trueing device and wrenches. For dry grinding 
only. 


Price $550.00 Net F.O.B. La Salle, Illinois. 
This grinder is indispensable for grinding flat surfaces, 
parallels and gauges, dies, punches, cutters—straight, 
fluted-hobs and any number of manufacturing jobs. 

Also furnished as follows: 
Wet Attachment $70.00 extra. 
Motor Drive including 14% HP 
DC or AC Motor complete 
$215.00, or arranged for motor 
drive exclusive of motor, $100.00 
additional. All prices Net 
F.O.B. La Salle, Illinois. 



















Capacity 
20’’x 6’’x10” 


Send for 
descriptive 
matter 


La Salle Tool Co. 


La Salle, Illinois 


Also manufacturers 
of 
La Salle No. 1 Plain 
and Surface Grinder 
$115.00. LaSalle No. 
3 Plain and Surface 
Grinder $365 to $390 
and American Twist 
Drill Grinders $120 
to $350 F.O.B. La 
Salle, Illinois. ( 
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GRINDING GEARS— 


Where Accuracy 


Counts 


Manufacturers of high grade 
gears watch every step in their 
production. For this reason they 
do their grinding with “Abra- 
sive’? Wheels. “Abrasive” qual- 
ity insures perfect finish; and 
accuracy is obtained without 
wasting time in wheel adjust- 
ments. 


This forged steel, heat treated 
gear measures 8” across the face, 
9” diameter, 10” long. The base 
is ground to 5” diameter + .001”, 
about .020” of stock is removed 
in 25 minutes, about forty bores 
this size are ground before the 
wheel is put aside for smaller 
work. 


“Abrasive” grinding wheels— 
clean cutting, fast, long wearing 
—produce equally satisfactory 
results in every other class of 
grinding. 



































ee 
oa 2) 


If you need a grinding 
wheel for any purpose, 
“Ask Abrasive 
Engineers” 


ABRASIVE COMPANY 


Main Office and Factory: BRIDESBURG, PHILADELPHIA, PA. 


Factory Branch—566 W. Washington Boulevard, Chicago; District Office—149-65 Larned Street, East, Detroit, Mich. 








Borolon— <é» — Flectrolon 


TRADE MARK REGISIEREO - TRADE MARK 
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covers a wide range of work. This 
largest Blanchard Surface Grinder 
swings work up to 7 feet diameter. 
It extends the advantages of Blan- 
chard Grinding to your larger work. 
Its users are all enthusiastic over the 
savings it makes. 


Whether your work is large or small 
you should at least investigate the 
Blanchard. Samples and blueprints 
will receive prompt attention. 


See the improved No. 16 Blanchard Grinder 
in operation, National Steel & Machine 
Tool Exposition, Chicago, Sept. 20-24. 


THE BLANCHARD MACHINE COMPANY 
64 State Street, CAMBRIDGE, MASS. 


Dealers: UNITED STATES—Henry Prentiss & Co., Inc.; Motch & Merryweather Machinery Co.; Marshall & Huschart Machinery Co.; W. E. 
Shipley Machinery Co.; Kemp Machinery Co.; Marshall & Huschart Machinery Co. of Indiana; Elliott & Stephens Machinery Co.; Robinson, Cary 
& Sands Co.; Harron, Rickard & McCone; The Hendrie & Bolthoff Mfg. & Supply Co.; Huey & Philip Hardware Co.; Woodward Wight & Co., Ltd. 
CANADA—Williams & Wilson, Ltd.; F. F. Barber Machinery Co, GREAT BRITAIN—Burton, Griffiths Co. FRANCE—Aux Forges de Vulcain., ITALY, 
SWITZERLAND, BELGIUM, SPAIN and PORTUGAL—Allied Machinery Co. of America, SWEDEN—A, B. Rylander & Asplund, JAPAN—Andrews 
& George Co. CZECHOSLOVAKIA—Ing. M. Kocian & G. Nedela,. GERMANY—Schuchardt & Schutte A.G. SOUTH AFRICA—D., Drury & Co., Ltd. 


BLANCHARD GRINDING 








No. 27-R Blanchard Grinder 

























The Improved Motor Driven 
Thompson 10” x 36” Uni- 
versal Grinding machine for 
surface, internal, cylindrical, 
edge or knife grinding. 


No overhead 
interferences. 








Efficient Grinding 


The Thompson Grinder is universal in scope and 
universally satisfactory because it performs every 
type of grinding service with the convenience and 
efficiency of a machine designed for one operation 
alone. Complete, efficient service at one first cost, 
one operating cost, and with a minimum of floor 
space—that’s what Thompson Grinders give, and 
it’s a highly profitable combination. 


Let us send further information. 


The Thompson Grinder Co. 
Springfield, Ohio, U. S. A. 




















Grimd Whouve 
Splheriicall Work: 


on a grinder that, 


ff generates a_ true 
em an) __ spherical surface 
Our ee without depending 





on a formed wheel, 
and that is equipped 
with rapid chucking 
devices and. dial 
gauge attachments 
for size control. 


-This can all be 
done on a properly 
equipped 


Qivelt= 


No. 205 Radial Grinder 





Send us your blueprint and we will tell you 
how we would tool up if the job was ours 


Rivett Lathe and Grinder 


Corporation 
Brighton District, Boston, Mass. 
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Automatic Buffing Machines 





Doubled the Work— 
Improved the Quality 














The contract manufacturer in whose plant these Automatic 
Buffing Machines were photographed, installed them primarily 
to insure absolutely uniform finish on highly polished alum- 
inum hub caps for automobiles. 


He got the desired uniformity—rejects were practically eliminated—and doubled 
production on the parts as well! 


Automatic Buffing Machines improve polishing methods, reduce costs to an extent 
that frequently enables an installation to pay for itself in three months. 


Made with single or multiple spindles, equipped with special work holding fixtures, 
they handle a remarkably wide range of work. ‘Samples, blueprints, drawings of 
work will enable our engineers to tell you whether a profit making Automatic Buf- 
fing Installation can be applied to your work. 


AUTOMATIC BUFFING MACHINE COMPANY 


Chicago and Perry Sts., BUFFALO, NEW YORK 
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Low Cost Polishing 


Here’s a random instance of work turned out with 
a “Production” Polishing Machine :— 



















Hard fibre tubes 2” in diameter and 4” long 
are given a fine black gloss polish in two 
passes, each pass taking but two seconds. 


Let us submit pro- 
duction estimate 
based on your sam- 
ples or blue prints. 
Our interesting book- 
let 


“Hidden Profits” 


describes machines 
_ the work they 
oO. 


That is only one of the thousands of low cost polish- 
ing records sent us by enthusiastic users—‘‘Pro- 
duction” Machines take work up to 4” in diameter, 
and require no centering or chucking. Production 
is continuous and uniform, with spoilage practi- 
cally unknown. The finish is better than much 
hand buffed work, and no skill is required. Oper- 
ating and upkeep costs are low. 





/ PRODUCTION MACHINE CO. 


GREENFIELD, MASSACHUSETTS, U. S. A. 


Motch & Merryweather Machinery Co., Cleveland, Detroit, Pittsburgh, Cincin- 
nati. F. C. Hermann, 558-560 W. Washington Blvd., Chicago, III. 
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DIAMO-CARBO 
GRINDING WHEEL DRESSER 


A Tool Room Necessity 


Send for the catalog of Desmond-Stephan wheel 
dressing tools, Huntington, in three sizes, Sherman, 
magazine, etc., standard and special tools. Diamonds 
in stock for selection. 


All We Ask Is the : The Desmond - Stephan Mfg. Company 
7 URBANA, OHIO 
Opportunity to Prove that | [is gas, Ssmetgcesi hose Wem, “Ost 


Alfred Herbert, Ltd., Coventry, England, Agent for Great Britain. 
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Face Grinding 


is a cheaper and better method of pro- 
ducing some flat surfaces. 





THE RIGHT TOOLS 


Francis Diamond Tools contain genuine diamonds and 
are the right tools for getting the most grinding life 
out of any abrasive wheel. Available for every stand- 
ard make of grinder. Send for price list. 


FRANCIS 2 COMPANY 
First Nat’l Bank Bldg. 50 State St., Hartford, Conn. 
Est.in1799 Keep Your Wheels Right for Good Grinding 

















If you don’t believe it, write us and 
we will prove it to you just as we have 
to some of the largest and best known 
mechanical authorities in this country. 

































oe, PORTABLE 
Do you want the evidence: ELECTRIC DRILLS 
DIAMOND MACHINE COMPANY and GRINDERS 





Complete line of sizes suitable for DC-AC 


(Grinding Machine Specialists) ol themed Garvan 


























niversal 
Providence R. I. Tested to U. S. Navy requirements Catalog No.9 
: THE NEIL @ SMITH Cincinnati 
ELECTRIC TOOL CQO. Ohio 
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This IS Economy! 


HE Grinder No. 24 Continuous-feed Disc 

Grinder is shown grinding intake manifolds 
for the Hupmobile ‘8’ in the new plant of the 
Hupp Motor Car Corp., Detroit, Mich. 


There are two operations on each piece, as the 
photograph shows, and the manifolds are finished 
to a size, and held square. 








FA rrrrrrrrrrer dT 


60 intake manifolds 

60 pieces per hour, COMPLETE, tells the story of ground per hour, COMPLETE 
the economy of CONTINUOUS DISC GRIND- (2 faces finished.) 
ING -- a story which is daily being duplicated by 
such companies as Toledo Scale Co., Toledo, O., 
Horton Mfg. Co., Ft. Wayne, Ind., Foote-Burt Co., 
Cleveland, O., and others of equal rank. 





naaesn 





There’s a SEMI-AUTOMATIC or a HAND- 
OPERATED Gardner Grinder to effect greater 


JUST TO START THINGS, 
economies upon YOUR flat surfaces. 


WRITE FOR OUR No. 24 BULLETIN! 


GARDNER MACHINE COMPANY 


414 EAST GARDNER STREET BELOIT, WISCONSIN, U.S.A 
i 


a 
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OUT OF NOT IN 
THE WAY THE WAY 
WHEN IDLE WHEN BUSY 





Our Portable Forcing Presses, arranged for Handling by Crane, are very often more desirable than the Horizontal 
Wheel Press. They are built in various capacities up to 400 tons and mounted with Hand-Operated or Power- 
Driven Pumps as preferred. Minimum Investment—Maximum Service. 


CHARLES F. ELMES ENGINEERING WKS., 222 N. Morgan St., Chicago, U. S. A. 

















Radically Diff t Replace the cumbersome 
porter: Ascsconeiagg unit with a Fitchburg 


4. X 20" 











THE “GEIER” 


Double independent spindle electrically 
driven 


Polishing and Buffing Lathe 


Positively reduces costs. Features— 
variety of speeds; full ball bearing; 
dust-proof; automatic brakes; sturdy 
design; practically noiseless; 3 sizes— 
5, 714 and 10 horsepower. 


Send for Circular and Price Lists 
Manufactured by 


THE P. A. GEIER CO. 


CLEVELAND, OHIO 


A grinding unit that will increase the profit 

of your shop—will do work now being done 

on machines of much larger size—which cut 

into the profits of your work. 

This Model A, Automatic Feed, embodies 

rigidity, accuracy, low cost of production, 

ease of control. It occupies floor space of 

only 49-in. x 80-in. 

Manufacturers of Model A, Automatic Feed; Model B, 

Hand-operated Grinding Machines. 

Circulars on request. 


Fitchburg Grinding Machine Co. 


Fitchburg, Mass. 
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Increased Confidence 


The Wiesman Safety Punch Press Guard ‘sweeps the full length of the 
bolster plate at every stroke—entirely automatic, no button or lever to 
press. 


The Wiesman Guard does not interfere with operation, entirely out of 
the way for fast feeding. 
The operator works faster because free from fear of accidents, and in- 


creased production means more profit. No adjustments to make— 
quickly attached. 





Illustrated cireular gives full description of the guard. May we send it ? 


Wiesman Manufacturing Company 
31 to 35 South St. Clair sina DAYTON, OHIO 





-Increased Production 
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A Besly Grinder 


with Special Rotary 
Feeding Disc 


Production 3,000 per Hour 



















Here is a good example of 
the production that can be 
secured with Besly equip- 
ment. The operation is 
grinding off the gate from 
hexagonal castings. We 
are not permitted to men- 
tion the name; but the con- 
cern is one of the prom- 
inent manufacturers of 
steam fittings. 





The work was formerly done free hand, grinding on the 
periphery of an ordinary emery wheel. Now a No. 14 
Besly Grinder, equipped with a Special Rotary Feeding 
Device, is used. All the operator does is to drop the 
castings into the chute, with the gate in the proper po- 
sition, and the machine does the rest. 


Not only does the Besly method produce a better class of 
work; but production has been jumped to 3,000 pieces 
The Besly-Titan Spiral Abrasive Disc per hour. 

(Patent Applied for) ‘ 
Perhaps we can help improve quality or jump production, 


The use of Besly-Titan Abrasive Discs ° 
(heavy cement bond discs, made entirely of or both, on some of your work. It will cost 
abrasive grain with minimum amount of nothing to find out— just write us. 


bond), set up with Redisc Cement is a 
radically new development in the art of disc 
grinding. No more stopping the machine 


a Gen see sips oe tee Charles H. Besly & Company 
dry out. Write today for new booklet. 
i 120 ” B No. Clinton St., CHICAGO, ILL., VU. S. A. 
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Hydraulic and Hydro-Pneumatic 


Straightening Presses 


In Capacities of from 10 Tons to 200 Tons 


METALWOOD MBG. Co. 


3358-3366 Wight Street 


DETROIT—MICH. 





ATLAS PRESSES 


Give More Than Rated Pressure 




















Atlas Arbor 


Atlas Arbor Presses are 
Press No. 3 


exceptionally — satisfac- 
tory for short broaching 
jobs, driving arbors, fit- 
ting pulleys, straighten- 
ing, punching, and simi- 
lar work for which an 
arbor press is indispen- 
sable. 


They are well and 
strongly built, and de- 
velop much more pres- 
sure than their rated 
capacity. Patented Lev- 
erage Device enables op- 
erator to work continu- 
ously without tiring. 


Hand and power type 
presses to deliver pres- 
sures up to 50 tons. 


Circular on request 


ATLAS PRESS COMPANY 
KALAMAZOO, MICH., U. S. A. 





Pipe Threading 
Machine 


POWER ONLY 


Threads Pipe 1 
inch to 6 inches 
right or left. 


MANUFACTURED BY 


THE ARMSTRONG MFG. COMPANY 
BRIDGEPORT, CONN., Only 








BADGER TOOL COMPANY 


Grinding Machinery 


Supplies and Accessories 
E. B. GARDNER, President R. D. GARDNER, Treasurer 
BELOIT, WISCONSIN, U. S. A. 














Free from Trouble 


Bridgeport Grinders are well designed, 
generously proportioned and have sturdy, 
true running bearings. They give 100% 
satisfaction on the toughest jobs. 


The Bridgeport Safety Emery Wheel Co, Inc. 


1283 West Broad St. 





Bridgeport, Conn. 














Send for the Saunders Catalog P. 


Saunders’ Machines for 
Cutting and Threading Pipe 


Highly improved production machines adapted to thread- 
ing pipe and nipples up to 4”. 

Thoroughly modern, and equipped with countershaft, auto- 
matic oil pump; patent lever gripping chuck and two fully 
adjustable expanding die heads, with interchangeable 
chasers. 

Installations of Saunders’ Machines pay for themselves 
within a very short time. 


May we send you details? Catalog on request. 


D. Saunders’ Sons, Inc., Yonkers, N. Y. 
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UNIVERSAL 
4 IRON WORKER 





Every Feature Highly Profitable 


Slitting shear, punch and bar cutter And remember,—owners of Buffalo 


—one, or all the machines combined Machines have the benefit of our con- 
in this Buffalo Armor Plate Univer- venient location in the center of In- 
sal Iron Worker is constantly in op- dustrial America—Extra tools or re- 
: eration at the Commonwealth Iron pair parts, if ever needed, are re- 
, Works, New York City. Hard work ceived in a few days—rather than in 
and continuous service, meeting de- weeks or months. All Buffalo Ma- 


mands that are frequently beyond chines are made in America—by 
rated capacity limits are no strain at American Workmen—from Ameri- 
all on this machine—every operation ean Materials. 
is efficiently performed. 


WE WILL 
EXHIBIT 


ZmpT Ont 
The Buffalo Booklet will give you ‘Useful Information” Seeer cones 
on cost cutting metal cutting methods. Send for it. Reticle 


MUNICIPAL PIER SEPT 2024 





Buffalo Forge Company 


144 Mortimer Street BUFFALO, N. Y. 
In Canada—Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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FERRACUTE PRESSES 


‘Their speedy action is 
necessary for our work”’ 


That’s the reason given by the su- 
perintendent of the Emerson Bran- 
tingham Co. for installing Ferracute 
Presses. These presses have been 
on the job for a dozen years, han- 
dling a wide variety of work. The 
one shown is notching cultivator 
quadrants at the rate of 100 per 
hour. There are eleven notches in 
each quadrant. 


PRESSES FOR 
CUTTING 
FORMING 
DRAWING 
PUNCHING 
SHEARING 
COINING and 
EMBOSSING 
SHEET and BAR METALS 


Ferracute Machine Company 
Bridgeton, New Jersey 








THE “TOLEDO” 
_ PRESSES FOR EVERY 
| PURPOSE! 


Open Back Presses 





Open Back Presses are 
an important part of the 
“Toledo” line. Thirty 
sizes weighing from 500 
lbs. to 30 tons, for 
blanking, forming, per- 
forating, drawing, shap- 
ing, and combination 
die work. 


“Toledo” Presses are 
made in more than 2000 
patterns. If one does 
not exactly suit your 
work we will build a 
special one for you. 
Tell us your problem. | 








The Toledo Machine and Tool Company 


TOLEDO, OHIO 


Chicago Office: 549 West Washington Blvd. 
Detroit Office: Room 3-250, General Motors Bldg. 


Engineers, Founders and Machinists on 
Equipment for Sheet Metal Products | 














Sheet Metal Working Machinery 


) L&N 


| STRAIGHT SIDED 
SINGLE and DOUBLE 


CRANK 
PRESSES 


| BIRMINGHAM 
LOY & NAWRATH DIV., tron rounpry 
DERBY, CONNECTICUT 
Chicago Office: L. F. Carlton, 549 Washington Boulevard, Chicago, Ill. 





Ri 











Hurlbut, Rogers Cutting-off Machines 


Have patented features found in no other machines; 
speeds and feeds to suit all metals. Capacity to 10” 


stock. Write for catalog 


THE HURLBUT, ROGERS MACHINERY CoO. 
Nashua, N. H. 

















No. 6 ROLL FEED and 


POWER STRAIGHTENER 
Will Feed Stock .137" Thick—4" Wide from 
0" to 11" in Length 
Specially Adapted for 
Hinge and Heavy Hardware Work 
F. J. LITTELL MACHINE CO. 
4125-27 Ravenswood Ave., Dept. M, Chicago, IIl. 
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SINCE 
1857 























A line-up for economy 
in sheet metal operations 





P)LISS. MACHINERY 





In the automobile industry as in no 
other, perhaps, costs have been pared to 
the bone in order to reduce prices so as to 
meet competition and stimulate sales. 
The utmost economy of manufacture 
has been enforced and only equipment ~ , a 
of the highest degree of efficiency and tie 7 
economy can be used. S 

The wide popularity of Bliss Presses in 
plants engaged in the manufacture of 
automobile parts and accessories is 
therefore particularly noteworthy. It 
is a popularity earned by proven econ- 


omy in every size and type of sheet metal 
work. 




















Your own sheet metal operations can 
be performed with similar economy on 
Bliss equipment. 











+ 
E.W. BLISS CO, Axpwores = BROOKLYN,N. Y., U.S.A 
7 a > AND WORKS “ ° 9 ¢ We ° 
Sales DETROIT CLEVELAND CHICAGO PITTSBURGH CINCINNATI NEW HAVEN ROCHESTER PHILADELPHIA 
Offices Genera! Motors Bldg = (iuarantee Title Bldg. London Guar. & Accident Bldg. Oliver Bldg. Union Trust Bldg. 2d National Bank Bldg. Times Union Bldg. Pennsylvania Bldg. 


American Factories: BROOKLYN, N. Y. HASTINGS, MICH. SALEM, OHIO 


Foreign Sales Offices and Factories: 
ENGLAND: Pocock St., Blackfriars Rd., S. E., London. Norwich Union Chambers, Birmingham. 





CLEVELAND, OHIO 








FRANCE: 54 Blvd. Victor-Hugo, St. Quen, Sur Seine, Paris. 
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NE of the urgent desires of every human heart is attained 
in a remarkable degree by BIGNALL & KEELER Pipe Thread- 
ing Machines. Thirty to forty years of continuous satisfactory 








service is frequently reported. 





Consider this, in connection with the fact that BIGNALL & KEELER 
Machines lead the procession for speed and accuracy. Then let 
us send full descriptive literature. 


Bignall & Keeler Machine Works, of the N. 0. Nelson Mfg. Co 





goo EDWARDSVILLE, ILLINOIS. qe 
OBEKG ON 
Q _ QA 
PR nie en ie can ee eee ae | 











Ideal for Straightening 


The “‘Flexible’’ Power Press 
performs straightening op- 
erations easily and econom- 
ically. 


Exactly the correct pres- 
sure may be applied, up to 
the capacity of this ma- 
chine. The downward move- 
ment of the ram is con- 
trolled by a foot treadle, 
and continues as long as 
the treadle is held down. 
Overload and injury to the 
machine are prevented by 
the slipping of the brake 
band which ‘controls the 
drive of the ram. Both the 
operator’s hands are free 
to handle the work. The machine is fast, pro- 
ductive, and profitable. 





20 Ton Press 


Also well adapted to pressing in bushings, and 
many short broaching operations. Made in sizes 
to deliver pressure up to 20 tons. Send for 
bulletin with full description. 


GENERAL MANUFACTURING CO. 


6436 Farnsworth Ave. DETROIT, MICH. 
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Power 
Punching and Shearing 


Machinery 
SPACING TABLES 


FOR WORKING PLATES, BARS AND 
STRUCTURAL SHAPES 


The Long & Allstatter Company 


HAMILTON, OHIO 
PEDEUEEREEEUUEEEREECEUEEEE EEE EEE CECE CE EEREEEE TE TER ODER EER ER EET E TREE TEER OETA 
PIPETHREADING 


‘‘CHICAGO” MACHINES 


Production—Precision— Portable 
Latest and most advanced types on the market. 
Send for catalog 


Chicago Pipethread Machine Co. 


Offices and Factory: 
1619 RACINE STREET RACINE, WIS.,U.S.A. 























Tucreases Sp 









































owner Pneumatic Die Cushions 
speed up operations on heavy work such 































: . : . . : ——— DE PIs 
as producing side rails for automobile chassis. . a prssum_ pe 
E AL SHAFTS OF MARQUETTE OW 


The blank is laid across the die and descend- 
ing punch forms the channel, the blank being 
prevented from bulging away from the punch 
and slipping to one side by pressure pads sup- 
ported by the Marquette air cushions. 


After the punch has left the channel, pres- 
sure is automatically applied from below to 
lift out the finished job and allow time for 
inserting another blank, while the press is still 
on the up stroke, making possible continuous 
operation. In this fashion 14 perfect side rails 
are drawn per minute. (2 a stroke, 7 strokes a 
minute. ) 


By eliminating spoiled blanks and saving both 
the operator’s time and press delays, Marquette 
Pneumatic Die Cushions have made possible 
econemies . unknown with spring or rubber 
bumper equipments. 


Marquette can effect similar savings for you 
whether you’re drawing big heavy work like 
) this or some kind of a thin tin cap. Send 
sample of the part or blue print of it to our 
Engineering Department with a few details as 
to equipment you have, etc.; they will study 
your problem and make important money sav- 
ing suggestions without cost or obligation to 
you. 


| JiLarquette 


TOOL & MFG=- CO 
CHICAGO 
321 W. Ohio Street 
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ie CLEVELAND 








Correct Design 

Rigid Construction 
Quality Materials 

Low Upkeep 
Economical Production 
Careful Workmanship 


Whatever your power press requirements 
may be we can furnish a Cleveland to 


CLEVELAND 
POWER 
PRESSES 


meet them. 











NEW YORK PHILADELPHIA 
30 Church Street , CLEVELAND PUNCH 321 Bulletin Bldg. 
CHICAGO & SHEAR WORKS CO. PITTSBURGH 


80 E. Jackson Blvd. 


PITTSBURGH- CHICAGO - PHILADELPHIA — NEW VORK 


511 Farmers Bank Bldg. 











The King Pressure Toggle 








WILLIAMS, WHITE & CO. 


MOLINE, ILLINOIS, U. S. A. 





Angle Bending Rolls Forging Rolls 


Bulldozers Multiple Punches 
Drop Hammers Punches & Shears 
Eyebenders Plate Shears 


Tie Rod Presses 
Upsetters 


Forging Presses 
Forging Hammers 





OSTERHOLM SURFACE GRINDER 
SPECIAL MACHINERY 

















This boiler cover was blanked, drawn and 
embossed in one operation in a single action 
press equipped with a King Pressure Toggle. 
A Permanent Attachment that equips a Single 
Action Press to produce Toggle Press jobs. 


R. D. KING Chicago, III. 
1620 Monadnock Block 















Quick | S&S} Loading 


DOUBLE SWIVEL REELS 
for use with roll feeds, 
etc. 


SINGLE INCLINABLE 
REELS for hand feeding. 


: HORIZONTAL REELS 
: > for round wire. 


DISC REELS 


for brass, copper, etc. 














S @®S Machine Works 
4541 W. Lake Street, CHICAGO, ILL. 





Builders of Precision Automatic Feeds for Punch 
Patented Presses and Metal Working Machinery. 
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What have you to form 
or cut from sheet metal? 
Write and we will send 
MIAGARS sake) ; Bulletin and other in- 
Taner ‘: formation about the 
correct machine. 











CERTAINTY for Production Quotas 


Count on parts moving to assembly has taught us to build into them 
with absolute regularity when you strength, without clumsiness, to stand 
employ Niagara Production Ma- the “‘pushing”’ they will get much of 
chines. For wide practical experience the time in many a plant. 


NIAGARA MACHINE & TOOL WORKS 
637-697 Northland Ave., Buffalo, N. Y. 


4 8°Y; a. 
AGAR 


4 


Philadelphia 
617 Harrison Bldg. 














y, 
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Wickes Full Pneumatic Flanging Clamp 
Built in any length desired. 


WIckEs BROTHERS 


Established 1856 
Saginaw Michigan 
New York Office Seattle Office 
501 Fifth Ave. 736 White Henry Bldg. 



















OTHER PRODUCTS: 


Plate Bending Rolls 

Angle Bending Rolls 

Plate Straightening 
Rolls 

Punching & Shearing 
Machinery 

Flanging Clamps 

Radial Wall Drills 

Crankshaft Turning 
Equipment 

Heavy Duty Engine 
Lathes 

Blue Printing 
Machines 

















FEDERAL PRESS CO., ELKHART, 


















drawings of all kinds. 


ELKHART. IND. 





for sheet metal stampings and shallow 


at 4G STRENGTH and RIGIDITY 


are inherent qualities of Federal presses. 


Circular on request. 




















FEDERAL PRESS CO... ELKHART, 
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IND. 


FEDERAL 


POWER PUNCH PRESSES 


IND. 






























il 





V & O Power Presses 


V & O Inclinable 
Presses are made in 
20 sizes. Send for 
our new catalog to- 
day. 

























HE pounding of hard continuous operation is easily with- 
stood by this staunch No. 6 Geared Press. This machine is 
built expressly to give uninterrupted service; the accuracy of 
heavy stamping is the same at the end of a long run-as at the 
beginning. i 
The V&O No. 6 can be depended upon, from the advent of 
its installation, for accuracy, economy, durability and safety. 


THE V & O PRESS COMPANY, Hudson, N. Y., U.S. A. 


Sales Agents: 


HENRY PRENTISS & COMPANY, New York, Hartford, Boston, Syracuse, Rochester, Buffalo. 
THE MOTCH & MERRYWEATHER MACHINERY CO., Cleveland, Detroit, Cincinnati, Pittsburgh. 
MARSHALL & HUSCHART MACHINERY CO., Chicago. ELLIOTT & STEVENS MACHINERY CO., St. Louis. 
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losupoucH JORDAN 
TOOL $ MACHINE ca. 
ELKHART + IND. 
SEPT. 1925 







NOTICE! 


A LOSHBOUGH-JORDAN PRESS 
Goes to Trial 
The Verdict— Marek 234" 1928 


Gentlemen: 


Enclosed find our check covering your invoice of Feb. 
5th, and we are glad to state that this press is giving 
us perfect satisfaction. When in the market again, you 
will hear from us. 








Very truly, : 
THE GUSTAVE FOX COMPANY, COMBINATION NON-REPEAT ° 
(Signed) Leonard J. Fox, Pres. OR CONTINOUS TRIPPING 
y/ DEVICE for 
onhbough-Jordan Presses 


Loshbough-Jordan Tool & Machine Co 


ELHHART, INDIANA —— 


The Skill is All in 
the Machine 


Rotary Swaging is the modern 
and economical method of forming 
solid or tubular circular metal sec- 
tions without waste of stock. The 
Langelier Swaging Machine reduces 
or tapers to a circular section, 
square, round, hexagonal, or similar 
shapes, hot or cold. We build 
special swaging equipment for 
Tungsten Filament Wire. 




























BARRE 


Write for prospectus 
listing the Pexto big 
line of Hand and A 
Power Machines , ate 

for _ facilitating pipes ia a 
sheet metal work- 
ing operations— 
Then check the 
Bulletins of inter- 
est. Let our Engi- 
neers help solve 
that problem. 




















Our policy is to eduip the ma- 
chines in every detail with work 
holding and feeding devices that will 
enable them to give the most effi- 
cient service with unskilled help at 
a_low upkeep cost. 

Machines built to date have capacity 
ranging from a pin point to 2%” 

diameter on solid stock, and to 6” 

on tubing. 


\M LANGELIER MFG. COMPANY 


Arlington, Cranston, R. I., U. S. A. 


a9 ewe 








PUNCHING, 

WIRING and PRESSES—Foot and Power. 
SEAMING WIRE FORMING MACHINES—Stan- 
PRESSES dard and Special. 


TUMBLING BARRELS—AI] kinds. 
BALL BURNISHING EQUIPMENT. 
AUTOMATIC CHUCKING MACHINES. 


THE BAIRD MACHINE CO. 
BRIDGEPORT, CONN. 











DIES 
a 
Specialty 


CHAMBERSBURG 
Steam, Steam Drop and Board Drop Hammers 
Trimming Presses Punches and Shears 


Hydraulic Machinery of all types and sizes, including 


THE PECK, STOW & WILCOX CO. Presses, Riveters, Pumps, Accumulators 


and Special Machinery 
ns eens wee eA Chambersburg Engineering Co., Chambersburg, Pa. 































"') Brass, iron, copper, steel or galvanized pipe can be 
| cold bent, unloaded, with a Pedrick Horizontal Pipe 


This is only one 
sample of Ped- 








rick Pipe Bends. Bender without danger of crinkles, flatness, distortion, 
ach Pedrick or cracking the outside coating. 
bender will bend 


pipe toon eas Each Pedrick Pipe Bender is equipped with the 4 rolls 
required for pipe 1”, 14”, 14%” and 2”. Any bend up 
to 180° can be handled. Rigidly con- 


structed, simple in operation. 


PEDRICK TOOL & MACHINE COMPANY 


= 3639 N. Lawrence Street, PHILADELPHIA, PA. 












Motor Driven. Also built in 
two hand operated sizes. 
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Dayton (Torrington) Swaging Machines 


Torrington Swaging at the 
Bridgeport Brass Company 


Several Dayton (Torrington) Swaging Ma- 
chines form part of the modern equipment 
in the plant of the Bridgeport Brass Com- 
pany, Bridgeport, Conn. They are kept busy 
pointing the ends of extruded brass, bronze 
and copper alloy rods to permit them to en- 
ter the reducing dies of cold drawing ma- 
chines. 

























The particular machine shown here has a 
capacity for swaging material from 54” to 
3/,’’ diameter and has been in continuous op- 
eration on an average of fifty hours a week 
for years. The work is reducing .568” diam- 
eter Ledrite brass rod down to 7/16” diam- 
eter—7 inches—at the rate of 30 seconds 
an end. 


This is just an example of the economies 
hundreds of other Dayton (Torrington) 
Swaging Machines are effecting on a wide 
variety of swaging operations. 


Send for estimates of your work 
Dayton (Torrington) Swaged 





WILL EXHIBIT 
ams Sixth Annual 
NEW HAVEN 
MACHINE TOOL 
EXHIBITION 
“ctoxn> 1926 











THE TORRINGTON CO. #:%* 57 Field St., Torrington, Conn. 


SUCCESSORS TO EXCELSIOR NEEDLE CO. 


Coventry Swaging Co., Ltd., White Friars Lane, Coventry, England, Agents for Great Britain. Fenwick Freres 
& Co., 8 Rue de Roycroy, Paris, France, Agents for France, Italy, Belgium, Spain, Portugal and Switzerland. 
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| Rotary Cutting-o8t 
Machine 


NATIONAL : e 
rNATONAL with cutter head employing 2 
weoeaweuens | balanced cutting tools rotating 
OeeteNclem | around the work, which is held 
—- 2 stationary. 












The Fastest All-Around Cutting-Off 
Machine in the World 


on bars—round, square, hexagon etc.—and tubes. 
Average output obtained in actual service: 


414” round mild steel bars cut off in 50 seconds 
2” square ra a * 35 seconds 
2” gas tubes << « 18 seconds 


Expressly built for use by UNSKILLED LABOR. 
Simple operation—Nothing to get out of order. 


You should = in- 
vestigate this ma- 
chine at once and 
compare it with 
your present 
equipment. 


Made in 3” and 
414” sizes. 
Also: 

S & S Gear Hob- 
bing Machines, 
Worm and Thread 
Milling Ma- 

chines, 






3 BARS CUT OFF 
in SO. SECONDS. Ee 





| 

| Semi and Full 

| Automatic Hob 
| 


Grinders, 
“ ‘Carl Zeiss Meas- 
ie ae _ —— — : 
4% uring Tools. 


Schuchardt & Schutte of New York 


GEORGE SCHERR CO. 
142 Liberty Street New York 


_— _ 





, 


DOYouR ASSEMBLING 


©The JHi=|> -|M_ HIGH PRESSURE 


CC WAY , 


Machine parts assembled with a force fit hold safe and 
sure—when the work is done with an H-P-M HIGH 
PRESSURE HYDRAULIC Press. The forcing pres- 
sure is positively indicated and accurately controlled, 
with the job quickly finished. 

There is an H-P-M Press for your forcing job. 





























THE HYDRIC. PRESS, MFG. CO. 


NCOLN “AV 
mount GILEAD, Oni0 


HIGH PREZZURE HYDRAULIC 
pumer DRESSES vaver 





\ 





“FOR YOUR PREZING Neen,” | 








“PECK” 
DROP 
PRESSES 


For All Purposes 


Automatic Drops 
“Peck” Automatic Lifters 


Miner @ Peck Mfg. Co. 


Division of 
Birmingham Iron Foundry 


DERBY CONN. 











H 
T 


Pipe Threadi d 
MERRELL Geuies "Machinery 
Hand or Power Operated 


THE MERRELL MFG. COMPANY 
15 Curtis Street TOLEDO, OHIO 














Broaching Tools and. Broaching 
Machines of all Sizes and Descriptions 
Quality and Service 
American Broach & Machine Co. 


Ann Arbor Michigan 
Builders of All Types of Broaching Machines and Broaching Tools 
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“The best 


pipe-threader I have ever seen is this 


RAL DUCTION @ ™, 
ee 


Y 






orts Freo STiRINGER 


} RAPIDUCTION i at the Union Iron Works 








; : List of Dealers Who Handle 
—and the same day that this picture and report reached us, we got another Williams Tool Line Exclusviely 


report of the same kind from Tulsa, Oklahoma! Geography has nothing to do Manning, Maxwell & Moore, Inc. New 


with the extra output and lower operating cost of the RAPIDUCTION. gain’ ‘Webon’ Maes ieee. 


Da f ; ‘ a, C Harron, Rickard & McCone Co., San 
Mr. Stiringer of Union Iron Works of Erie, knows pipe threading machines! Francisco, Cal., Los Angeles, Cal. 
—because ten feet from his busy Rapipuction is another power threader. But /°#,, Iron & “Steel Co, Houston 4 
this other machine has not been operated for months; the RapipuctTion does = H. Van Horn Co., New Orleans, 
practically all the pipe threading for this nationally known boiler company. ae Kinsey Co., Cincinnati, Ohio. 
: . - 2 F Jos. T. Ryerson & Son, Chicago, Il. 
Faster threading—no change of die head—small inexpensive chaser bits— Oil — — pel iggy cer on Ry 
; ; In = ai s . . * Portland Machinery Co., Portland, Ore. 
largest size bearings (and they're self-oiled cast iron spindle bearings)—com- seattle Hardware Co.. Seattle, Wash. 
pactness—that’s the RapImpUCTION. 


Chas. A. Strelinger Co., Detroit, Mich. 
P English Bros. Machinery Co., Kansas 

Send for the Rapiptucrion booklet, and note the savings the machine has in 
store for your plant. 


WILLIAMS TOOL CORPORATION, ERIE, PA. 





Goce cee sees eases seee es eessstassseressenmus.. 
- $3 











PSS ESSE SEES SHEERS SESS ESET EEE RE 





(SSS ATS SS SSS SHS ee 





[SASS SSS S RES ee 

















Tremendous Economies 
obtained in a Modern Plant 


by using a new 


« Pipe Cutting and 
Threading 
Machine 


Times change—new practices and im- 
proved machinery are making possible 
big economies and improvements. To 
obtain these savings Dunmore, a year 
ago, installed this new model Curtis 
Pipe Cutting and Threading Machine. 


A saving of 4/5 of the floor space and 
14 the power consumption was obtained 
by using this compact, light weight and 
rapid operating machine. Operation is 
simple so that a semi-skilled operator 
can obtain the maximum output. You 
can depend on the Curtis to do the jot 
the right way. 





Complete line of Hand—Belt—Electric Ma- 
chines. Ranges from |4-2” to 8-16”. 





No. 108 —Belt-Driven—Range 244—12" 


i. Dunmore Colliery of the Pennsylvania Coal Company this new THE CURTIS AND CURTIS co. 


Curtis Pipe Cutting and Threading Machine has recently replaced a 


Forbes (old name for Curtis machine) which had been giving wonder- 324 Garden St., Bridgeport, Conn. 
ful satisfaction for over 30 years. What an enviable record to have. , 


MOST THREADS PER DOLLAR INVESTED |: 
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HYDRAULIC EQUIPMENT 


For Special Purposes 


We build complete hydraulic plants 
including pipe, valves, pumps, 
accumulators, intensifiers, and 
presses for every purpose such as: 
Forming 
Dehydrating 
Thermo Plastic Moulding 
Blocking and Extruding 


Multiple Plate 
Heating Press 





2100 Ton Lead Press . ° 
for covering cable and Briquetting 
vulcanizing rubber hose. Baling 


Clay Forming 

Sagger Moulding 

Moulding and Vulcanizing 
Oil Extracting 

Cocoa Butter Extracting 
Compressing and Forming, etc. 


W rite for Bulletins. 


The Watson-Stillman Co. 


73 West St. New York City 


Chicago, 549 W. Washington Blvd. 
Philadelphia, Widener Building 
Cleveland, Auditorium Garage Bldg. 
Detroit, 7752 DuBoise St. . 





—, Working 


ss 
for Bakelite Redmanol 


Curb Press 
for Reclaiming 


ESS Liquid Products. 





condensite, etc. 
















B 























sizes on Cox Machines 


With every Cox Pipe Cutting and Threading Ma- 
chine, there is furnished Standard Die Heads for 
each pipe size, within the capacity limits of the 
Machine. This saves considerable wastage of 
time and yet is only one of the many advantages 
of COX MACHINES. 


Simplicity of operation, Quality and Quantity 
Production, Low Maintenance Cost and Ex- 
tremely Long Service Life are all assured the 
user of COX MACHINES. They’re available in 
Belt, Motor, Steam or Gasoline Engine Drives; 
in sizes from 14” to 24” Pipe. 


Uf The L 
PIPE CUTTING AND 


THREADING MACHINES. 





A Cox 6” Class “D” Motor Driven Pipe Thread- 
ing and Cutting Machine. (This machine can 
also be had in Belt Drive.) It will handle pipe 
from 1” to 6” ‘inclusive and requires only 5 
H.P. for operation. Six different Spindle Speeds 


are available, and Die Pockets, Wrenches and 
a complete set of Standard Expansion Dies are 
part of equipment. 

















BRIDCETON, 
NEW JERSEY 
" ESTABLISHED 1868 











SCRAP METAL BUNDLERS 

















and Sons Company - 





You don’t have to re-set 
chasers for different Pipe 
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High Speed _ Riveting 
Hammers usually pay for 
themselves in 100 days or 
less! If you send us sam- 
ples of your work for 
production and cost esti- 
mates, you will under- 
stand why! 








Trading Company, Ltd., Yokohama, Kobe and Osaka, Japan, for Japan and Dependencies. 





ROCHESTER NEW YORK 
AGENCIES: Burton, Griffiths & Co., Ltd., London, E. C., for the British Isles, Aktie- 
bolaget Rylander & Asplund, Stockholm, Sweden, for Sweden and Finland. China and Japan 


High Speed Riveting Hammers 





Good Work on Textile 
Machinery 


The double installation of High Speed Riveting 
Hammers at the Textile Machine Works, Read- 
ing, Pa., is producing smooth, strong, depend- 
able rivets in parts for complicated weaving and 
braiding machines—doing fine work and fast 
work that pleases and pays. 


The job shown, is riveting together the bottom 
lug and plate for the foot of a braid machine 
carrier. The joint is a tight fit. 


mistmcar THE HIGH SPEED —™ Hmawsrmoxe 
HAMMER COMPANY, Inc. 
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Rushing 
Production 


with 
Etna 
Swagers 


Eight hundred 11%” tubes per hour is the production pace set by four Etna Swagers in the 
plant of the A. O. Smith Company at Milwaukee, where steel tubing of various oversizes 
must be swaged down to uniformity, for use as tie rods on Automobile chassis. 












As the entire plant’s production is dependent upon these Etna Swagers they must produce 
constantly and with great speed. In the photograph the operator is seen forcing a tube into 
the rotating dies of the Etna. 


If you have any work that can be swaged it will pay you to get the details of Etna Swagers. 
Sent on request. 


THE ETNA MACHINE CoO. enters. °°? TOLEDO, OHIO 














BRADLEY HAMMERS 

















Oe oso All Kinds of 












Established 
in 1832 


Cc. C. BRADLEY & SON, Inc., 432 N. Franklin St., Syracuse, N. Y. 
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| Nibbling 
Machine 
| handles 
isheet metal 
| and 
\Composition 
| materials 


| 
| 
Campbell 
| 
| 














(S 
AN ASSOCIATE 
COMPANY OF 
AMERICAN 


CHAIN COMPANY, fx 


in business 
‘or your safety 





—, 





WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


MUNICIPAL PIER SEPT 20 24 


BOOTH NO. 

















a 








_o LOEWE & CO.,BerlinN.W.87 ANDREWS & GEORGE CoO., Tokyo, Japan 


f 


Nibble through 


production costs 


Cut your Templates, Gauges, Patterns, 40 times Faster 


HE Campbell Nibbling Machine has revolutionized the 

cutting of sheet metal in standard or individual designs. 
Cams, gaskets, discs and flanges produced at tremendous re- 
duction in time and labor cost. 20 to 30 inches a minute 
through 3s inch sheet metal—almost as much work 
per second as adrill cuts per minute! Internal or 
external designs. No burr or distortion. Filing re- 
duced to aminimum. You can’t afford to tolerate 
tedious, costly drillinz any longer. 


Ask for this booklet—“NIBBLING” 


Read how this remarkable machine has paid for itself 
in other shops, and what owners have to say about it. 


ANDREW C. CAMPBELL, Inc. 


Dept. 3 BRIDGEPORT, CONNECTICUT 
Foreign Agents: 
J. B. STONE & CC., Ltd., 135 Finsbury Pavement, London, E.C. 2 
for England, India, New Zealand, South Africa, Australia, France, Belgium, Italy 


























Germany, Austria and Czecho-Slovakia for Japan, Korea and Manchuria 
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Salvages Castings 
Worth $75,000 


CERTAIN concern had 30 cast iron 

dryer rolls, 4 feet 6 inches diameter, 
7 feet long, all machined and ground on 
diameters. Surface defects or blow holes 
had developed. Inspectors prohibited drill- 
ing and plugging as was the usual pro- 
cedure. Each roll was worth $2500 in this 
finished form. METALAYER was called in 
and every last roll, or $75,000 worth, was 
salvaged at a total expense of $640. The 
holes were simply blown full of molten iron. 


There was no hardening of the adjacent 
metal and the fill had the same machining 
and wearing characteristics as the original 
casting. 


Let us tell you about the METALAYER. State 
your problem and we'll send specific infor- 
mation and booklet. A few dollars for car- 
fare and a day’s time in Philadelphia may 
be the means of saving you thousands of 
dollars. Why not? 


METALS COATING CO. OF AMERICA 


Main Office and Factory 


495-497 North Third St., PHILADELPHIA, PA. 


CHICAGO CLEVELAND 
Berlin, (Neukoln) and Hamburg (Altona) Germany 





MeTAl4YeR i 





METAL, AYER 


We have now modified our distribution 
plans so that the MetaLayer can be 
bought outright on reasonable terms 
instead of being leased as heretofore. 
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For Case Hardened Parts 


The application of UMA Metal in producing a complete series 
of Alloy Steels was the result of study of the relation of the 
alloying element and the various deoxidizers or materials used to 
finish the purification processes in Open Hearth manufacture. 


UMA No. 1, the first of our series, is a properly treated, low 
Carbon, Alloy Steel, especially suited for the carbonizing grade. 
UMA No. 1 was designed to meet the broadest range of carbon- 
izing requirements and is produced under conditions that insure 
uniform machining, carbonizing and hardening properties. 


UMA No. 1 is suitable for case hardened gears, pins, shafts, roller 
bearings and all parts requiring a very uniform, hard case. 


Our Agathon Alloy Steel handbook gives complete details and 
charts covering the entire series of UMA steels—made only in 
our mills. Send for a copy. 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 


Swetland Bldg., Cleveland Book Bldg., Detroit Peoples Gas Bldg., Chicago 
Aeolian Bldg., New York University Block, Syracuse Widener Bldg., Philadelphia 
303 W. P. Story Bldg., Los Angeles, California 404 West First St., Tulsa, Okla. 


U 


OY 


We also have daily pro- 
duction in all kinds of 
Agathon Alloy Steels 
such as— 


Nickel, Chrome-Nickel, 
Molybdenum, Chrome- 
Molybdenum, Nickel- 
Molybdenum, Vanadi- 
um, Chrome-Vanadi- 
um, Chromium, etc. 


Deliveries in Blooms, 
Billets, Slabs, Hot 
Rolled, Heat Treated, 
and Cold Drawn Bars, 
Hot Rolled Strips, etc. 


A-N2t 


STECL 
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Three Times 
the Production 
from These 
Intra Steel Dies 


INTRA STEEL 









(MACHINERY) 
VE 


HE press tools, made of oil hardening 

steel, formerly used for blanking and 
forming these clips from copper-coated cold- 
rolled steel strips .012” thick produced about 
200,000 pieces between grinds. Tools of 
identical design, but made of Intra Steel, yield 
800,000 pieces between grinds on the same 
work. 


Intra increased production and reduced costs 
on this job because it is a tungsten-alloy, 
water-hardening steel that takes and holds a 
keen cutting edge. 


Well annealed, Intra is easy to machine. 
Shapes, fits and clearances for ideal operation 
remain very closely as established by the die- 
maker because Intra retains its shape well 
through hardening. Back of the hard edge is 
a shock-resisting interior which contributes 
to ease of handling and durability of tools 
made of Intra Steel. 


Think! Can you take advantage of these 
money-making properties of Intra Steel? 


H. BOKER & COMPANY, Inc. 


BOSTON 


103 Duane Street, New York City 
: CHICAGO CLEVELAND 
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It is not tere chance that has held 
these customers to us over long periods 


























OU can’t help throwing up your 

hands when you find out how much 
money you could have saved during the 
past few years by using Vulcan Special 
Vanadium Tool Steel to replace your 
Straight Carbon Steel for dies, punches, 
shear blades and similar tools. 















The decidedly marked ability of Vulcan 
Special Vanadium Tool Steel to with- 
stand wear has compelled its use when 
longer life tools are required to take the 
place of those now made from straight 


Vulcan carbon steel. 


© e Those who use Vulcan Special Vana- 
Special Vanadium dium steadfastly maintain that it out- 


wears and outwears Straight Carbon 


Tool Steel Steel. They ought to know. 


VULCAN CRUCIBLE STEEL COMPANY 


HOME OFFICE AND WORKS: ALIQUIPPA, PA. 


. BRANCHES: 
Chicago—16-18 South Clinton Street Philadelphia—512 Commerce Street 
St. Louis—873 Wainwright Bldg. Detroit—4843 Bellevue Avenue 


New England—Hartel Brothers & Co., 307 Atlantic Avenue, Boston, Mass. 
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Menciinas: Bessemer, 
American Open Hearth, and 
Keystone Rust-resisting 
Copper Steel 
BLACK AND GALVANIZED 


Sheets 


FOR ALL a 








This Company manufactures a full line of high-grade 
Steel Sheets, Tin and Terne Plates—standard grades, also 
special sheets to meet particular requirements of makers 
of guards, fenders, and various machinery parts; and for 
stamping, pressing, deep drawing, and similar uses in 
forming and fabricating shops. These products excel in 
every field to which sheet metal is adapted. 


Black Sheets for all purposes 

Blue Annealed Sheets 

Full Finished Sheets 

Keystone Copper Steel Sheets 

Apollo Best Bloom Galvanized Sheets 
Apollo-Keystone Galvanized Sheets 
Formed Roofing and Siding Products 
Automobile Sheets — all grades 
Electrical Sheets, Special Sheets 
Deep Drawing and Stamping Stock 
Tin and Terne Plates, Black Plate, Etc. 


Our Sheet and Tin Mill Products represent the highest standards of quality and 
utility and are particularly suited to the requirements of the machinery, manufac- 
turing, sheet metal working, and construction fields. Write nearest District Office. 


a Sheet and Tin Plate — ny 


General Offices: Frick Building, Pittsburgh, Pa. 


—<—= ——+s=— District SALES OFFICES = =Sss= 
Cincinnati Denver Detroit New Orleans Ne Ww - York 
Philadelphia Pittsburgh St. Louis 

Pacific Coast Representatives: UNITED STATES STEEL PRODUCTS CO., San Francisco 
Los Angeles Portland Seattle 

Export Representatives: UNITED STATES STEEL PRopUcTS COMPANY, New York City 
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Carpenter Stentor 
Alloy Tool-Steel 


Oil-Hardening, Non-Changing 





Many economies in tool-room costs 
can be obtained from STENTOR. 


It becomes file-hard in oil without 
change of size or shape and expensive 
grinding or lapping operations are 
not required as tools can be machined 
practically to finished size. Uniformly 
annealed. Machines freely. 


Complete stocks in: 


CLEVELAND DETROIT HARTFORD 
INDIANAPOLIS READING 


THE CARPENTER STEEL COMPANY 
READING, PA. 


CHICAGO 














MOLTRUP 


COLD DRAWN STEEL 


Big supplies on hand to fill all orders promptly. 
Bessemer and Open Hearth Stock; Finished Ma- 
chine Racks, Finished Machine Keys, Woodruff 
Keys, Pattern and Engraving Plates. 


Send for the Moltrup catalog 


Moltrup Steel Products Co. 
BEAVER FALLS, PENNA., U. S. A. 


DISTRICT OFFICES: Main Office and Works, Beaver Falls, Pa. 
New A.) a 1587 Woolworth Bldg., New York, N._Y. 
ds 80 ‘Borlaton St., Boston, Mass. SALES AGENCIES: 
2 ee Coat Co., 2100 B. F. Keith Bldg., Cleveland, Ohio. 
i so., 4545 South Western Blyd., Chicago 

; yi ‘o., 5001 Bellevue Ave., Detroit, Mich. 
Cc. T. Neale, 303 White Bldg., Buffalo, N. Y. R. E. Murray & 
Co., National Bank of Commerce Bldg., Norfolk, Va. _ Stewart & 
Rowland, 1025 Drexel Bldg., Philadelphia, Pa. C. J. Franklin, 
1207 Sandy Blvd., Portland, Oregon. 








HIGH SPEED, CARBON, 


yU Fi 0» Ge Kole) Fae a yA 8 Be 


OP QUALITY OUR SPECIALTY 


Vanadium Alloys Steel Co. 
Latrobe ~+ ~ Penna 











VULCANIZED 4 
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BR: . 
“WILMINGTON FIBRE” .2#: 


) WILMINGTON FIBRE SPECIALTY CO., Wilmington, Del. 


BRANCH OFFICES ‘“‘EVERYWHERE” 











BE SURE AND SPECIFY 












































A NON-RUSTING STEEL 


Stays Bright without Polishing 
Stays Clean without Scouring 


In table and kitchen knives: 
it saves labor and ts sanitary 





In surgical and dental instruments: 
it keeps bright—like new 
In machinery parts: 





it withstands rust and corrosion 


In golf club heads: 
it saves buffing 











Firth-Sterling (s+ess| Stainless Steel 





has the strength of fine steel with the rust and stain- 


resisting qualities of non-ferrous metals 


-.—__—) © Gae——_- - 


FIRTH-STERLING 


STEEL COMPANY 
Mc Keesport, ‘Pa. 





NEW YORK BOSTON HARTFORD 
PHILADELPHIA CHICAGO CLEVELAND 
DETROIT SAN FRANCISCO LOS ANGELES 


am | 
| Licensed under the patents of the American Stainless Steel Company 
mi: \N 
iMod 
| i 
| J 
| 
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Spaces 104-108-112 National Steel and Machine Tool Exposition, Chicago, September 20-24 
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Every piece of Steel that leaves 
Carnegie Plants carries with it 
the assurance that it has been 









manufactured strictly in accord 


. name 


to Jook for 
on Stee] 












with specifications. 


. 


| Control from the mining of the ore to the finished 





product, combined with every facility for correct 
manufacture, makes this assurance possible. For your 
protection, look for the name “Carnegie” on steel. 


CARNEGIE STEEL CoMPANY 
General Offices - Carnegie Building - 434 Fifth Avenue 
PITTSBURGH c PENNSYLVANIA 


W 



























HAWKRIDGE BROS. 


STEELS 














Look at the list of Hawkridge 
Steels, consider the scope of Hawk- 
ridge service. If your plant is in 
New England the Hawkridge sales- 
man—a steel expert—is ready to 
help you to find the steel most 
suited to your needs, to guarantee 
deliveries on your orders. 

















Alloy steels featured in July are 
popular with New England Ma- 
chine Tool builders, as are the tool 
steels which will be covered in Sep- 
tember. 


HAWKRIDGE BROS. COMPANY 


303 Congress Street BOSTON 9, MASS. 











In Stock 


High Speed Steel 
Machinery Steels 
Spring Steels (Alloy 
and Carbon) 
Crucible Tool Steel 
Oil-Hardening or 
Water-Hardening 
Hot-rolled or 

Cold Drawn 

High Carbon or 

Low Carbon 

Rough Turned or 
Drill Rod Finish 
Heat-Treated or 
Annealed 

Alloyed or Plain Steel 
in Rounds, Squares, 
Flats, Hexagons, Oc- 
tagons, ‘Quarter- 
octagons and Special 
Shapes. 
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pe, sizes 1/ in. 
o time wasted in 


ed orders on their way 
‘omptly; good deliveries on quan- 
tity needs or experimental work. 


The Grant Gear Catalog 
should be on your desk 


GRANT GEAR WORKS 


Boston, Mass. 


. " = hy, 
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MASSACHUSETTS 
GEAR & TOOL 
COMPANY 


34 Nashua Street 
Woburn, Mass. 


Qnick Deliveries ~ 
A_ Point to Remember 


An important part of Massachusetts service to 
the customer is the unremitting attention given 
to orders for material needed in a hurry. Our 
large stock of standard gears—and many spe- 
cial ones, is adequate to meet all ordinary de- 
mands immediately. And when “specials” have 
to be made up we give them precedence and fol- 
low them up at every step. You may depend 
upon Massachusetts Gears being on hand—and 
right—when promised. And it goes without 
saying that quality is never sacrificed to speed. 


Points like these: quick deliveries, quality al- 
ways, and prices no higher than for ordinary 
gears—make Massachusetts a name to remem- 
ber when ordering gears. 


All types —all materials—all sizes up to 
3 ft. in diameter. We will gladly 
estimate from samples or 

















sketches. 








CARPENTER 
S-M STEEL 





This remarkable alloy tool-steel, when 
suitably hardened and toughened for 
heavy punching, shows physical strength 
well in excess of 300,000 pounds per 
square inch and is, in this condition, 
almost unbreakable. It will stand ex- 
traordinary abuse. 


Try it on that difficult production job. 


Warehouses in: 


CLEVELAND DETROIT HARTFORD 
INDIANAPOLIS READING 


THE CARPENTER STEEL COMPANY 
READING, PA. 









CHICAGO 










TOOL STEEL 


Being the pioneers in this 
grade of steel we have a 
grade that will best meet 
your requirements. 





Send for our book on 


High Speed Steel. 


LUDLUM “eX, STEELS 


SPECIAL STEELS ‘\, ‘q,,) SPECIAL PURPOSES 
LUDLUM STEEL COMPANY YZ WATERVLIET-N.Y-U.S.A 
v 








FERGUSON GEAR CO. 


CUT GEARS SILENT CHAINS 


BEVEL SPUR SPIRAL WORM SPROCKETS 
RAWHIDE BAKELITE AND HARDENED STEEL PINIONS 


GASTONIA, NORTH CAROLINA 
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Se ee ee en ae ee 


AID the man with the pencil: “A hard gear problem came up 
with us the other day. Time was an important consideration 
and it looked as if only long, hard work and closest application 

















PATE would solve it. There was only one way that the job was finished 
Foote IXL Products on time and that was by the happy suggestitn of referring the 
Cut Gears of All Kinds problem to the Engineering Department of the Foote Bros. Gear 
Micarta Pinions | © Machine Co.” 
Micarta Timing Gears _ The usual “hard” problem is not so difficult when faced by 
Flexible Couplings years of experience with other similar problems and it is only natu- 
Gear Racks | ral that manufacturers should turn to us to help them with their 
Speed Reducers | gear problems. Our Engineering and Production Departments 
Special Machinery have met and solved almost every conceivable problem of trans- 
on mission and speed reduction. We have sixty thousand patterns to 
Send for Free | fit sixty thousand different needs and the special gear for you may 
Speed-Reducer Book | be standard with us. 
! Next time you need assistance on a job of this kind remember to 





“SEND IT TO FOOTE BROS.” 

Meanwhile, if you want a valuable 400-page reference book on 

gears and gear problems, just clip and mail the coupon, 
attached to your letterhead. 





GEAR PRODUCTS 
The World's Standard 


Established 1895 
SEND FOR THIS BOOK 


i ee % 
o FOOTE BROS. 


FOOTE BROS.GEAR.& MACHINE CO... 
232-242 North Curtis St. Main Office Chicago, Ill. eo pete Satriani 


o Please send without obliga- 


. SALES OFFICES IN THE FOLLOWING CITIES @ tion a copy of the Foote IXL 
irmingham Denver Milwaukee Peoria St. Louis the ¢ . 
suffalo Detroit Minneapolis Pittsburgh Salt Lake City X= o Speed Reducer Book. 











Cleveland Kansas City New Orleans by 1 > Ss F tisco Saab ¢ 
Established 1 3 sit} . : rovidence San Francisco 895 
a = Dallas Los Angeles New York City Rochester Seattle M4 
Calgary Montreal CANADA Toronto Windsor Ka Signed aiiepiaiare pninnnn Wi Fea Saisie +. 
Halifax Ottawa Quebec Vancouver Winnipeg 
4 
OA Ateces 
@ Addaress........ iaceitia aaa eee I Les aoe eae 
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For Greater Gear 
Economy — 


Hindley Gears 





Greater Gear Economy 





Hindley Worm Gears cost less because they 
wear longer. The teeth are so shaped that 
a greater number of them are in contact, 
the contact surface is larger, and there is 
only a sliding action nearly at right angles 
to the worm shaft. Wear is consequently 
reduced to a minimum, and Hindley Gears 
last when other types require constant re- 
placement. 


Spiral Gears also, in ratios from less than 
1 to 1 up to 20 to 1. 


Catalog on request 


HINDLEY GEAR CO. 
1107 Frankford Ave., Philadelphia, Pa. 
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Gears, Mallets from Tough 


“Chicago Rawhide” 


Here you have the toughest and most dur- 
able in Gears and Mallets—two “Chicago 
Rawhide” products. ¢* 


“Chicago Rawhide” Gears and Gear Blanks 
are elastic, noiseless, long-lived, economical 
and strong. 


Our “Chicago Rawhide” Mallets and Hide- 
Faced Hammers are non-conductors—they 
can’t damage fine surfaces or soft metal 
work—just what you’ve been looking for. 
We also make Belting, Lace Leather, Cut 
Lacing, Hydraulic Packing. 


. «rte °, 


¢ 
Write us for complete catalogue iF 


The Chicago Rawhide Manufacturing Co. 


1309 Elston Avenue Chicago, IIll., U.S.A. 


Branch: 109 Broad St., New York 
New England Branch: 


Lewis E. Tracy Co., 127 Broad St., Boston 
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Caldwell Gears | 


ELIABLE Gears— 

spur, bevel, miter, 
angle and worm —all 
types and sizes. We 
carry the largest num- 
ber of gear patterns in | 
the country. 





nm, 


ee ee 
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Caldwell furnishes ma- 
chine-molded, cut tooth 
and pattern molded 
gears. They are all built 
to Jast. 





en 
Zw 


4. 


Gin 


If you need elevating,conveying (] 
or transmission machinery | 
promptly, address Caldwell, or | 
nearest Link-Belt Company office. : 








Caldwell Products 


Bearings, Shafting, Pulleys, Hanger, Car Spotters, 
Chains, Wheels, Buckets, Helicoid Conveyors and 
Accessories, Belt Conveyors, Chain Conveyors, 
Elevator Buckets, Boots and Casings, Etc. 





oor sunumeeccsss 


H. W. CALDWELL & SON CO. 
LINK-BELT COMPANY, OWNER 
CHICAGO, 1700 S. Western Ave. 


Dallas, Texas New York 
810 Main St. Woolworth Bldg. 









y 
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<a Cut Gears, Racks, Worms, 
xc) Worm Gears, Bakelite- | 
v7 Micarta, Special Machinery 
Write 


THE SIMONDS MFG. CO., Pittsburgh, Pa. 











EAR CUTTING. We not only have 

foundry and machine capacity for 

small and large gears but now have 

equipment to cut spur, spiral, herring- 

bone and worm gears up to 10’ in dia- 

meter. We would be glad also to design 
your gears for you. 


THE ADAMSON MACHINE CO. 


Engineers, Machinists, Iron and Steel Founders. 


AKRON, OHIO, U. S. A. 
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We make Cut, Spur, 
Bevel, Mitre, Helical, 
Herringbone, and In- 


Lon ¢ Life Gears ternal Gears of Cast 


Iron, Steel, Bronze, 
Lor epee ape Raw- 
: —— ide and other ma- 
James “Long Life Gears” have quality in- terials. 


built — a habit with us rather than a special ef- 
fort. Made of the best materials — by men of 
long experience—and according to standards 
dictated by more than 40 years of specialization 
—they are a guarantee of long time, trouble-free 
operation. 


” 


Our facilities are most complete for making 
Spur, Bevel, Mitre, Helical, Herringbone, Spiral 
and Internal Gears of any material and in any 
quantity. Our prices are as low as is consistent 
with quality. Our service, because of our enor- 
mous capacity, is beyond competition. 


Let us make your next order of gears. If 
they are standard size buy from our Catalog 
No. 99 (* have you a copy?) If they are special 
— let our Engineering Department help you with 
their design. The services of this department 
are gratis. 


“Where shall we send the catalog? 


D. 0. JAMES MANUFACTURING COMPANY 
1120 West Monroe Street, Chicago, Illinois 
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-GanschowWorm Gear 


- Power Transformer 


The William Ganschow Com- 
pany presents this advanced type 
of worm gear speed transformer, 
permitting heavier and more con- 
stant service, as well as wider load 
fluctuation, than has ever been 
found practical with previous 
types of worm gear speed reduc- 
ers. 


Greater efficiency, dependability, 
and flexibility, coupled with the 
wider range of applications, are 
features worthy of your investiga- 
tion. Our very complete engi- 
neering service is available, and 
we will gladly help you to apply 
Ganschow Worm Gear princi- 
ples to your speed reduction 
problems. 


Ask for the new 


Worm Gear Speed Transformer 
Bulletin. 


Ganschow % 




















Gears 


Meritorious products win at- 
tention and desire for their 
possession—their cost is paid 
willingly—even without com 
parison—since they are ulti- 
mately the most satisfactory. 
We guarantee no corrective 
work will need to be done by 
you on our. products—that 
means they are 100% to spe- 
cifications. There is fait}, 
for you; built into our prod 
ucts and acknowledged by 
repeat orders and new clients 
who have needed and have 
seen and heard of this quality, 
and who come seeking and 
continue with us for their 
profit and complete satisfac- 
tion. You too need the ad- 
vantage of this qualitvy—take 
it: . 

We solicit inquiries for small or 
any quantities of gears of all kinds, 
and for contract machine work, 
and we especially solicit that high 
grade in which “Confidence in 
Sustained Quality” is of para- 
mount necessity. 

We render engineering serv- 
ice too, that solves your prob- 
lems as they should be. 


tee 
of % 


MEISEL PRESS MFG. CO. 


948 Dorchester Avenue 


BOSTON 25 MASS. 





William Ganschow Company 


16 North Morgan Street, 
Plants—Chicago and Peoria, Ill. 


<n0en o, 


“ 


DETROIT - - F. J. Neidermiller 


anschow 


SPEED TRANSFORMERS 
CUT GEARS FABROIL NOISELESS PINIONS 


Chicago 


BIRMINGHAM - - - - SALT LAKE CITY P. C. Richmond Machinery Co 
SEATTLE - - The Percy E. Wright Engineering Co. 


SAN FRANCISCO The Percy E. Wright Engineering Co 


C. B. Davis Engineering Co. 
° - Allen & Drew 
L. C. Biglow & Co., Inc. 
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Cincinnati Gear 





“Eliminate 


Rough Rawhide Gear Bianks 


The following reliable gear manufacturers stock our 
“SUPERIOR” Rawhide Blanks so we say, “Get service 
from your nearest Gear Cutter on Rawhide Gears’: 


Geo. F. Breitenstein Machine Co.. . 
Crago Gear & Machine Works. . 
Diefendorf Gear Corp.... .. 
Wm. Ganschow Co...... 
Horsburgh & Scott Co.. 

D. O. James Mfg. Co......... 
Johnson Foundry & Machine Co. 
Keystone Engineering Co..... 
Newark Gear Cutting Mach. Co. 
Pacific Gear & Teol Works, Inc. 
Philadelphia Gear Works... .. 
Pittsburgh Machine & Supply Co 
Stahl Gear & Machine Co.. . 
Turley Gear & Machine Co. 
Western Gear Works...... 


Western Rawhide & Belting Co. 
MILWAUKEE, WIS. 


v 


. Louisville, Ky. 

. Cincinnati, Ohio 

. .Kansas City, Mo. 
Syracuse, N. Y. 
Chicago, Ill. 
.Cleveland, Ohio 
Chicago, Ill. 
.Los Angeles, Cal. 
.Los Angeles, Cal. 
.Newark, N. J. 
San Francisco, Cal. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Cleveland, Ohio 
.St. Louis, Mo. 

Seattle, Wash. 


that ae ek 
Noise” — \ a 
RAWHIDE GEAR } 7) mea flr 
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“Standardization Pays’ 


Scientifically Built 
Gears Increase Production 
and Lower Power Costs! 


Scientific principles enter into the production of Boston 
Standardized Gears—that’s why they take the chance out 
of power transmission. Think what it means to have over 
3000 sizes and styles ready for IMMEDIATE DELIVERY 


—anywhere. 





Worm gears—for right 


auc dlewu, Use this coast to coast Gear Service—increase production 


—and lower your costs for installation and upkeep. 





Write for new gear booklet—C3-26 





— Specify ‘Boston Standardized’ for smooth running and long life. — 


BOSTON GEARS 


BOSTON GEAR WORKS SALES CO. 


Norfolk Downs, Mass. 
BOSTON NEW YORK PHILADELPHIA CLEVELAND CHICAGO 


Service stations in principal cities 
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Standard Cleveland Worm Gear Reduction Units 
ne _ Meet Draw Bench Requirements 





Cleveland 
WORM GEAR 
REDUCTION UNITS 


Send us your power trans- 


mission problems 


This draw bench necessitates the use of a 
speed reduction unit that will transmit a 
steady flow of torque, quietly and efficiently, 
The Cleveland drive not only meets these 
requirements, but it also fits into the gen- 
eral design remarkably well. It saves space, 
reduces maintenance costs and eliminates 
production delays. 


One of the largest tube and wire drawing 
companies in the East is using these bench- 
es. Each bench is 80 feet ‘long and has a 
pulling capacity of 10,000 pounds. 


Use the standard Cleveland reduction unit 
where durability and stamina count. They 
are made in a wide range of sizes and 
capacities. 


THE CLEVELAND WORM AND GEAR COMPANY 


3288 East 80th Street 


CLEVELAND, OHIO 

















Specified 
By 
Machine 
Designers 


Cincinnati 
Gears 


Experienced builders of high grade ma- 
chinery know that the machine they build 
can be no better than its gears. Hundreds 
of manufacturers specify Cincinnati Gears 
because they have come to know them as a 
standard for uniformity of quality, and ex- 
actness to specifications. 


We will be glad to estimate on your re- 
quirements—Send blue prints, drawings 
or samples. 


The Cincinnati Gear Co. 


1825-1841 Reading Road, CINCINNATI, OHIO 








For Fifteen Years 
This Mar | 


(Don 


—has stood for quality, accuracy, de- 
pendability, and service in supplying 


CUT GEARS “inns 

KINDS 

Spur, Bevel, Helical, Worm, Internal, 

Bakelite, and Rawhide Pinions. , 
We also make Spur and Worm Gear 
Speed-Reducing Units 


ALBAUGH-DOVER MFG. CO. 
21472 Marshall Bivd. Chicago, Ill. 


Member American Gear Manufacturers’ Association 











CUT GEARS 


and 


SPEED REDUCERS 


ALLING-LANDER COMPANY, INC. 
SODUS, NEW YORK 
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LET OUR 


GEAR BOOK 
: be your Guide 
: CMilli aon 





Richmond and fig 
y Tioga Sts. 


|| Sq 
| <= GEAR WORKS 





















Philadelphia Products 


Spur, Bevel, Mitre, Her- 
ringbone, Internal Spiral, 
Intermittent and Worm 


GEARS. 


Micarta, Fabroil, Texto- 
lite, Celeron and Rawhide 
GEARS AND PINIONS. 


Chains, Sprockets, Racks, 
Ratchets and _  Pawls. 
Worm, Herringbone and 
Spur Gear SPEED RE- 
DUCTION UNITS. 
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Pfauter Installations Make Good 


Over 1000 ““Pfauter’? Automatic Gear Hobbers in well known 







American plants are giving service that meets the approval 
of production engineers. 


The natural advantages of the hobbing 
process combined with “Pfauter” spe- 
cial features give simple operation and 
wide range; guarantee theoretically 
correct tooth form and rapid, accurate 
production of highest quality spur, 
worm, helical (spiral), herringbone 
gears, sprockets, ratchets, circular saws, 
spline shafts, etc. 


Send for a circular on “‘Pfauter” Auto- 
matic Gear Hobbers, study the con- 
struction details—especially the sim- 
plicity of the mounting and supporting 
fixtures, etc. Sizes for gears to 157” 
diameter, 34, D.P. 


ee Herman Pfauter Works 


O. Zernickow Co., Distributors 


21 Park Row, New York, N. Y. 
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DIEFENDORF GEARS 


ALL METALS, 
MICARTA, CELERON, FIBROC, 
RAWHIDE, 

Spur, Straight Bevel, Spiral Bevel, 
Helical, Internal 


LET US QUOTE 








bo, ae 








BER 
“eohes Gears as large as this—larger—or small enough for fine 
precision machinery are “Earle” products. Our special 
facilities and exclusive methods insure gears exactly to 
your requirements, delivered when you want them and 
at the right price. Glad to estimate on your work. 


Diefendorf Gear Corporation | The Earle Gear & Machine Co. 


SYRACUSE, N. Y., U. S. A. 


4707-15 Stenton Ave. Philadelphia, Pa- 
Lg We also manufacture ‘‘Lea-Simplex’’ Cold Metal Saws and Operat- 
\. N R ing Machinery for Movable Bridges, Locks, Gates, Dredges, Etc- 
x» WL 


—— 
—7 
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GLEASON 


SPIRAL BEVEL GEARS 
— Ring gears of this design are doweled to hub Ratio 3 to 2 
Q rtp For N—}” use two Std. Dwls. 41C5 (;%" x 1”) 
‘ wou yew ww gig (34% 4") Spiral bevel gears may be obtained in either right. « 
' 
angle of approxim 
The p‘nio 
a Z| 
—— | cea) Caimagen ii ‘ec. cml | 7 Po 7 7 + == — 
| } | j | \ ; 
spat \teedl Pies! peal Dose | al oe Bore | D sl wheeel whe lel 
| | | | tsetes | teches) tn. | inches) In. | tn.) In. | laches) laches) Inches 
} } 4 } } | 
1024AL.16] 16 me 600] 1%) 3%] 3%] v4 hh a > 
——— —- 4 + oF a 
1016AR24| 24{ | “7 | 2.4001 15%/ %|. %l imag | | al 
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binations. For definitions of spiral angle, hi 
thrust, etc., see booklet, “Spiral Bevel a 
eT designate the gears, the letter “L””’ indi 
- } and the letter ““R” a gear with right hand spig 

| pr era are for left hand combin 
rs the Symbols are altered only by the inte 
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*Ball bearing sizes are determi 
iven is based on steady lo 
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Vs ~\ Gz | Fall bearing manufacture 
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Engineering Standards for Spiral 
Bevel Gears. 


Our Standard sheets may be used by 
designers in making new machines 
and gear trains. 


Each pair of gears on these stand- 
ard sheets has the best possible 
design when considered from a 
standpoint of tooth form and sec- 
tion, and face length. Different 
types of housings and mountings 
are shown. The sheets also show 
the sizes for horse power to be 
transmitted. Ball bearing and 
taper roller manufacturers have 
contributed toward making these 
standards complete. 


i al 





‘We will be very glad to furnish 
copies of these standard sheets to 
those who are interested. 


GLEASON WORKS 
1000 University Ave. 
ROCHESTER, N. Y. 





Manufacturers of Gears and Gear Cutting Machinery for Over 60 Years 
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G-E Fabroil Gears 





48 Hour Delivery Service 
by “PITTSBURGH GEAR” 


We are distributors of General Electric “Fabroil Gears,” 
carrying in stock at Pittsburgh a large and carefully se- 
lected stock of rough blanks suitable for making almost 
every possible combination of teeth, pitch, face width and 
bore. Fabroil gear orders are put through a special routine 
which enables us to maintain the standard delivery service 
of 48 hours on motor pinions that we adopted ten vears ago. 


Fabroil has always been the strongest, most quiet running 
and most flexible non-metallic gear material on the market, 
and now that quick delivery service is available there is no 
reason why any manufacturer should use weaker and less 
efficient substitutes. 


Pittsburgh Gear & Machine Company 
2700 Smallman St. Pittsburgh, Pa. 




























As stall gear specialists~our unusual facilities 
enable us to produce gears, both standard and 
special, in any quantity. 

The accuracy of M-C gears—their moderate price 
—and good service have made M-C gears’ satis- 
fied users—the world over. 


Let us quote you! 


MEISSELBACH-CATUCCI MFG. CO. 


54 Stanton Street Newark, N. }. 
; MAKERS OF 
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“BECLUSI VELY || GEAR HOBBERS 





SPEED 
REDUCING UNITS 


Up to 5 H.P. Capacity 
Send for Catalog 


WINFIELD H. SMITH 


li6 Eaton Street Springville, N. Y. 








Adams 


Write for Catalog No. 809 


THE ADAMS COMPANY pura tows, U.S.A. 








BEVEL GEAR GENERATORS 


All Types of Gears, also <28eh og, 
SHEW BEVEL GEARS ; 


Special facilities for straight and spir- 
aloid Bevel Gears 


The Bilgram Machine Noite 


1231 Spring Garden Street, Philadelphia, Pa. 































GEARS 


FOR EVERY INDUSTRIAL USE 


—from the smallest motor pinion 
to the largest mill gear. 


For more than 35 years we have been serving 
some of the largest manufacturers in the 
country—among them some who maintain 
their own gear cutting departments. They 
rely onus because they know that their specifi- 
cations will be promptly and accurately filled. 


More than 140 modern gear cutting ma- 
chines in 75,000 sq. ft. of floor space in 
addition to the experience covering every 
known type of industrial gearing, make this 
possible. The next time you are thinking of 
gears, let us figure with you. 


The Horshurgh & Scott Co. 


5110 Hamilton Ave. 








Gear makers since ” 


Cleveland, U.S.A. 


Gears for Every Industrial Purpose—Worm—Bevel— Herringbone— Spur 
Spiral—Hardened Heat Treated Gears—Non-metallic Gears and Pinions 


—_—~ 
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Favored by Manufacturers 
of Gear Reducers 


Sykes Gear Generators reduce gear 
cutting costs to a new low level; 
Sykes Generated Gears set a new 
high standard for efficient gear 
service. 


Lower production costs for better 
gears find the ready approval of 





manufacturers and users of gear St i — 
reduction units and Farrel installa- 2S s yy me i \ Ay is 
tions are increasing daily in these ' — 
plants. 


= Saves money on machine produc- 

; tion and operation. Continuous 
tooth design enables Herringbone 
Gears to transmit more power than 
gap type gears almost one quarter 
wider. 


The cut shows the No. 1-14 Gear 
Generator. Capacity 14 inch to 18 
inches diameter, 14 inch to 8 inch 
face. Cuts all types herringbones, 
helicals and spurs. Sykes Gear 
Generators may be had for gears 
from 1 inch to 18 feet in diameter. 














Send for details of Farrel-Sykes Gear Generator. 


FARREL FOUNDRY & MACHINE CO. 


BUFFALO, N. Y., & ANSONIA, CONN. 


New York, N. Y. 79 Wall St. Pittsburgh, Pa. 649 Union Trust Bldg. 
Boston, Mass. 914 Little Bldg. Havana, Cuba Edifico Canada 
Cleveland, Ohio 802 Swetland Bldg. San Juan, Porto Rico 


ASK ABOUT THE NEW SYKES FLEXIBLE COUPLING 
RRS pe ARR ee a Aaa aR Se Re ea a NRE: 
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ESTABLISHED 18 33 


—— GEAR CUTTING MACHINES 
SHAPERS 





ana 
[rT } 


NEWARK ( IRVINGTON ) N.J..U. Sh 











The Manufacturing Hobber for Spur Gears 


One customer, using three of these machines on 
a wide range of spur-gear work, says that they 
have paid for themselves in six months. 





Let us give you figures on your own work 
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SPEED REDUCER 


The worm and worm wheel is a very old speed 
reducing device and as formerly made only 
adaptable to light loads and slow speeds. 


thread worm 


The long-lead multiple thread worm and corre- 
sponding wheel as more lately developed has 
overcome the objection to this form of speed 
reducer, and so increased its efficiency that it is 
now recognized as a most economical method of 
reducing speed with a minimum loss of power. 
Noiseless, No Vibration, Durability, Safety. 


Spur Gear Speed Reducers, Change Speed Gears, 


Bevel Gear Transmission in Oil Tight, Dust 
Proof Cases. 


THE A. & F. BROWN CO. 


Long-lead multiple 









3rd Street and Port Avenue, ELIZABETHPORT, N. J. 


GEARS— 
Of Steel, Semi-Steel 
Casi Iron, Bronze 
Rawhide, Micarta, 
Condensite, and Fibre 


for 
MOTOR, MACHINE, MILL or 
POWER PLANT 





Planed Bevel Gears up to 
48 in. diam. 





Cut Spur Gears up to 
96 in. diam. 





Machine Moulded up to 
192 in. diam. 
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This line of gears is made of high g 


materials, under highly specialized methods. 
The concentration of our entire facilities on 


the production of one type of product 
mits unusually moder- 
ate prices without sac- 
rifice of quality. 


Stahl Gears are worthy 
of the machine you 
build. 


Metal gears—spurs up to 72” dia., 
1%” D P.; bevels up to 54” dia., 
14%” D.P.; spirals and herringbone 
ge ats up to 19” dia., 3. D.Ps 


worm gears up to 18” dia., 3 D.P.; 
racks ong; 3 D.P.’ Rawhide 
gears me requirement up to 15” 
dia., 2 D.P. We also manufacture 
Formica Pinions. 
Send Blueprints 

for Estimates 


veer am 








The Stahl Gear & Mch. Co. 


1390 East 40th St., Cleveland, Ohio, U.S.A. 





Gears and 
Gear Cutting 


We guarantee satisfaction 


RODNEY DAVIS 


PHILADELPHIA, PA. 











rade 


per- accidents. 
KREMER-CUMMINS MACHINE COMPANY 
6011 LEXINGTON AVE. CLEVELAND, OHIO 





MECHANICAL BELT SHIFTERS 
FOR CONE PULLEYS 


Afford absolute protection against all belt 

















SpLINED SHAFTS 
= CUT GEARS 


179° and MIA CH CLEVELAND ~- OHI 


‘PRODUC TS:© 











All Metal, Durable 
Any Power, Speed 
or Service. 


i | 
FLEXIBLE COUPLINGS 





For Motor, Turbine, Engine Drives 


SMITH & SERRELL 





62 Washington Street 
Newark, N. J. 


The Improved 
Bush Pin Type 


handles all accidental 
shaft misalignments ; 
cushions shocks and vi- 
brations; is extensible 
one-half inch endwise; 
self-lubricated. Simple 
and safe. Ask for Bul- 
letin 378. 
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Rockford Rigidmil with Twin 
Dise clutch drive. Photo by 
courtesy of the Rockford 
Milling Machine Company, 
Rockford, Ill. 





























The Price Is Attractive 


\ A THEREVER machine tool engineer- 
ing requires a clutch with smooth 
engagement under load; immediate, 





complete release at will; fine, accurate 


REPAIR PARTS STATIONS iad ee sche cece 
San Francisco—F. Somers Peterson Co. 57 Cali- a J ustmen quicsty an aa) ers 
fornia St. 
Los Angeles—Coast Machinery Corporation, 406 
E. Third St. a : 1 . : faithful service 
Chicago—Motive Parts Co. of America, Inc, | @Xpense and continuous faithful service 
2419 Indiana Ave. 
Indianapolis—Motive Parts Co. of America, Inc., all these advantages can be secured, at a 
5é . Capito ve. _ - e 
Des Moines—Motive Parts Co. of America, Inc., > eYPyY s i“ 1¢ee y > N al 
o ctaen lective P a conservative price, by the use of ‘Twin 
Detroit—Whitney Brothers, 6464 Epworth Blvd. al atliae “ . 
New York City—E. George & Co., Broome & Dise clutches. 
Wooster Sts. 


economy of space; mininum upkeep 





a oe lead & Equipment Co., 215 Twin Disc clutches meet the drive requirements 

Cincinnati—Motive Parts Co. of America, Inc., of large and small machine tools. Our capable, 
228 E. Eighth St. experienced engineers will consult with you on 

Cleveland—James R. Howell, 6715 Quimby Ave. your problems and specifications Address the 

Tulsa, Okla.—Buda Engine Service Co. of - - Ss % nies a 
Tulsa, Ine. Engineering Department. 


RACINE WISCONSIN 
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Adjusting the Clamps and Rods 


Too much time cannot be spent in removing 
the stretch, which usually amounts to about 
14 inch to the running foot. This point is 
most important for the proper installation 
of the endless belt. 























You really owe 
something to a good belt 


You can double the life of a good belt 
if it is installed properly. With the 
aid of this new booklet, ‘“There’s 
money in this for You”, you can pro- 
long the life of your good belts in- 
definitely. 


Your men can follow these simple in- 
structions and keep all your belts in 
perfect repair. And the work will be 
done just as Schieren workmen do it. 


We'll be glad to send you this booklet 
free of all obligations. All we ask is 
that you lend an ear to our story the 
next time you need a good belt. 








TANNERS 
BELT MANUFACTURERS 
73 FERRY STREET, NEW YORK 





CHAS. A. SCHIEREN COMPANY, 
73 Ferry Street, New York. 
Gentlemen :— 
Please send me a copy of your booklet entitled, 
| Money in this for You”. 





COO CC COCO HOS OOo EOS ECHOES EO EEEC SOHO HHL EH ECLO OEE CELE® 


SVMMMDTERUPROINEIRD' so [0.5 4100 0p 10 a sew eis wie Siw Gis ww SS eles elas SSR Oe 
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Brown 
“Mule Pull” Clutches 


They Last 
and Last! 


Brown “Mule Pull” 
Clutches engage and 
release smoothly and 
quickly, they do _ not 
waste power through 
slipping, ey require practically no atten- 
tion, and they last, seemingly, forever! 

Some of the unusual features that make 
them so satisfactory are: Inside oiling 
groove on shifter collar which retains the 
lubricant so that it will outlast several of 
the ordinary type. The friction shoes are 
asbestos lagged, will not burn out on the 
fastest drives, and can be resurfaced easily 
and cheaply. Pressure is applied by rolling 
leverage, a method giving extremely power- 
ful action and long life. 


**Mule Pull’’ Clutches, true to their name, pull like 
well trained mules —the heavier the work, the harder 
they pull. Illustrated circular sent on request. 


BROWN 
ENGINEERING CO. 
133 North Third Street 
READING, PA. 


MULE-PULL LLUT(HES 
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10” 
12” 
14” 
16” 
18” 


Pulleys in 
Six Sizes 


9” 234” For 134” 
334” For 14%” 
436” For 156” 
47,” For 13%” 
5%” For 2 ” 
5%” For 216” 


Send for the 
Circular 


Shaft 
Shaft 
Shaft 
Shaft 
Shaft 
Shaft 


~ 4 KK OK OR 


BARDONS & OLIVER 





FRICTION PULLEYS 
for COUNTERSHAFTS 


* Carried in Stock, Boxed Ready to Ship 


We carry in stock the six sizes of friction pulleys 
listed—all boxed and ready to ship. When you need 
quick service telegraph us—your order will go for- 
ward immediately. We build complete countershafts 


also—let us quote prices. 


BARDONS & OLIVER 


of Cleveland, Ohio 

















$5 3,00 


Buys a One Ton 
HOIST 


Hanna Engineering W orks 


1763 Elston Avenue 





CHICAGO, ILL. 





of labor. 











| 


_ ROEPER CRANE & HOIST WORKS 

















-ROEPER 


ELECTRICsxo HAND POWER 


TRAVELING CRANES 


MONO-RAIL HOISTS 








TROLLEYS 


READING, PA. 





and how. 











Tribloc Chain Hoists fit- 
ted to Ford Roller Bear- 
ing Trolleys provide quick, 
low - cost load - moving 
service for individual 

machines—we shall be » 

glad to tell you why i 


Send for Catalog 7-B 


FORD CHAIN 
BLOCK CO. 


2nd & Diamond Sts. 
Philadelphia, Pa. 


TRUSLOC CHAIN EIOMSI 


Put it on wheels! 
The kind of wheels that 


roll on overhead rails— 
for this method saves 
more than the mere cost 





+ 
Lats \ 
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Auburn Ball Bear- 
ings overcome 
bearing troubles, 
reduce wear and 
tear, help avoid 
shut-downs for re- 
pairs. Write for 
list of sizes. 


AUBURNS answer BEARING PROBLEMS 








AUBURN BALL BEARING CO., 33 Elizabeth St., Rochester, N. Y. 


Established 1893 


Special bearingswWy 
made to inch or 
metric dimensions 
in small lots or 
quantities to an- 
swer your difficul- 
ties. Send par- 
ticulars of your 
problem. 


Steel, Brass and 
Bronze Balls 














Edgemont Clutches 
Effect Big Savings 


Wherever Edgemont Clutches are installed 
immediate savings on power, pulley and 
machine wear and maintenance are readily 
noticeable. Located at the individual ma- 
chines or on lineshafts, they save tremen- 
dously by limiting the power only to active 
units. 


Edgemont Clutches are made in a wide 
variety of styles and sizes, for operation 
on heavy line shafts down to drives for 
single small machines. 


May we send 
complete details ? 


Edgemont Clutches 
Clutch Pulleys 
Cut-Off Couplings 
Extended Sleeve 
Clutches and Special 
Clutches for all Pur- 
poses—described in 
Catalog ‘“G’’. 





Heavy Duty Lineshaft 
Clutch Pulley Plate 
“ e Cc” 


yp 
Equipped with Qil Sleeve 


The Edgemont Machine Co. 


2700 National Avenue DAYTON, OHIO, U. S. A. 





Handy Lifting 


With the Canton Portable Crane 
one man can safely swing parts 
and machinery up to 6000 
pounds dead weight right where 
wanted. Goes anywhere—base 
low enough to fit under lathes, 
etc. New Safety Friction Load 
Brake holds the load securely 
at any point. These handy 
cranes save hours of profitable 
production time all over the 
plant. 


New Safety Friction Load Brake 
can be installed on Canton 
Cranes already in service. 


Canton Foundry 2 


Machine Co. 
CANTON, OHIO 





New York Office, 203 E. 15th St. 








ROLLER THRUST BEARINGS 


4) STANDARD DIMENSIONS 
, Ay : Set N or to ORDER, up to 12” Shaft Dia. 





One—or one thousand 


The Gwilliam Company 
23 Flatbush Ave., Brooklyn, N. Y. 














Rollers— or Complete 


Roller Bearings 


Complete flexible or solid type roller 

ings, or rollers only—any size. 
Replace your plain bearings or roll- 
ers with our ‘“‘anti-friction’’ bear- 
Ings. Write for details. 


Roller Bearing Co. of America 
141 Frelinghuysen Ave., Newark, N. J. 









































Western Sales Office, 1012 Ford Bldg., Detroit, Mich. 


The Bearings Company of America 
‘ LANCASTER, PENNA. 


Angular Contact Radial Bearings. 
Angular Contact Thrust Bearings. 
Thrust Ball Bearings. 


“STAR” Ball Retainers for Thrust, Mag- 


neto, and Cup and Cone Bearings. 


Your Inquiries Are Solicited 


pias 2 Seo ee 
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Molybdenum 
Steel Balls 


for Severe Load Requirements 


For more than twenty years the name 
Gurney has stood for the Maximum in 
Load Carrying Capacity. This is made 
possible by using the maximum number 
of balls of the maximum size in unin- 
verrupted raceways of the closest per- 
missible curvature. . 


Molybdenum Steel Balls, now used in 
all Gurney bearings, increase the capac- 
ity even further. A comparison of load 
ratings will prove these statements. 


Send for new Data Sheets 
—just out. 


MARLIN-ROCKWELL CORPORATION 
Gurney Ball Bearing Division 
JAMESTOWN, N. Y. 18354 


| GURNEY 


















The Bearing 
which says “No 
to time — 








At one-tenth the 
cost and with over 
six times the life of 
the best bronze, 
you can equip your 
countershafts with 
Arguto Oilless 
Bushings and 
Bearings. 


roe | 



















































































BALL BEARINGS 









ARGUTO szariné CO. 
WAYNE JUNCTION, PHILADELPHIA | 


a | 
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PENNY SHAVING - 


a costly practice in 
buying metal balls 


HE price spread between a quality steel ball terms. It is low cost protection against the failure 

and a ball of inferior quality is measured in _ of your product in service. It is an effective pre- 
fractions of a cent. An altogether trifling differ- server of the goodwill and reputation your pro- 
ence. A difference that fades into insignificance duct enjoys for fine performance. It is a magnet 
when compared with the plus value delivered that attracts new business and new customers. 
by quality steel balls. It is an insurance policy that gives your product 
This plus value is expressed in definite, certain a better chance in today’s keen competition. 















Hoover Metal Balls are built to a rigid standard that 
insures 100% value to the buyer. Thousands of dollars 
worth of special laboratory equipment for testing raw 
materials and finished work protect the quality of 
Hoover Metal Balls. And back of every ball produced 
by Hoover are the resources and reputation of the largest 
manufacturer of metal balls in the world. 


HOOVER STEEL BALL CO., Ann Arbor, Mich. 


“seen Ball 


Retainers for Thrust Beasings customer's blueprint for auto- 














and Cup and Cone Bearings. Branch Offices: motive and industrial use. 
“TT LM TERRE CHICAG' DETROIT PHILADELPHIA 
HANA I 1901 Mallers Bldg. General Motors Bldg. Liberty Trust Bldg. 





HOOVER 


CHROME MOLYBDENUM and 


satncrtcriescar | Monel Metal « Stainless Sect. METAL BALLS se St 
AE silicate : 


for all types of bearings. 
































Fen 
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7 UT “Commercial”? Annular Ball Bearings in your 

wf product or machines and increase bearing effi- 
JY ciency while you lower bearing costs. Adaptable 
to a wide variety of uses. Capable of sustaining a 
thrust load equivalent to 50% of radial load. In 
addition to this feature, “Commercial” Annular 
Ball Bearings will simultaneously sustain radial 
and thrust loads. The ability to render unusual 
service of this character is due to the famous 3- 
area contact. 


ANNULAR BALL BEARINGS 





A TYPICAL INSTALLATION 


Stud Roller No. CS-700 is used for carrying 
passenger elevator doors. The design shown 
is one of many rollers for this service, differ- 
ing in details and dimensions. 


Send for Illustrated Catalog, Discount Sheets 
and Samples. 





THE SCHATZ MANUFACTURING COMPANY, Poughkeepsie, New York 
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Today—Plain Babbitt— 
Tomorrow—“‘Sells” Roller Bearings 


A Roller Bearing that will go in most places where 
a plain Babbitt Bearing comes out—that’s the 
“Sells”. 


“Sells” Roller Bearings can be installed on your 
line shaft over night, without disturbing any of 
the present line shaft attachments. All members 
of these easy-to-fit Roller Bearings are split, and 
size for size they will go into 95% of all modern 
frames. 





Even though the shaft is worn or scored, the steel 
split sleeve—which is a patented feature of the 
Sells Bearing—will take care of this condition, 
affording a better bearing surface for the rollers. 


Aren’t those good reasons for wanting to know 
more about “Sells” Bearings? We'll gladly send 
Bulletin “J” giving details and prices. 





A little folder “Advantages” is full of them 
—for you. Shall we send it? 


Royersford Foundry & Machine Co., 54 Main St., Royersford, Pa. 


The ROYERSFORD LINE 











CAOZSAS- SLES OLS 





Worldwide 


Satisfaction 





Day in and day out, in thou- 
sands of plants throughout the 
world, Falls Transmission Ma- 
chinery is rendering efficient, last- 
ing, trouble-free service. Thus it 
maintains the Falls reputation of ° 
superiority in design, construction 
and performance. 

Presenting a complete line of 
correctly designed, honestly built 
and consistently priced transmis- 
sion machinery, Falls is indeed the 
logical source of supply for equip- 
ment of this kind. 

Prove this to your own satisfac- 
tion by sending for Handbook 18-G 
today. 

The Falls Engineering Service is 
at your disposal. Feel free to use 
it whenever the occasion requires. 





HILLIARD 
FRICTION CLUTCH 
SERVICE 


Twenty years of experience has taught us that it 
is almost impossible to design a clutch that will 
be equally efficient on a wide range of applica- 
tions. To insure the most economical operation, 
clutches, like machines, must be_ particularly 
adapted to the work they are intended to do. 


Hilliard engineers will gladly aid you in designing 
clutches to meet your individual requirements, 
where one or more factors differ from the usual. 











Let us tell you about some of the special installa- 
tions of Hilliard Friction Clutches or about the 
Hilliard line of standard clutches. 


THE HILLIARD CORPORATION 
ELMIRA, N. Y. 








& MACHINERY CO. 


Kent, Ohio 
New York: 206-208 Fulton St. 
Boston, Mass. 52-58 Purchase St. 
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The Mark of 
Quality 
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The famous 
3-area contact 
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A Notable Achievement 
In Bearing Design 


The 3-area contact is the outstanding feature 
of Schatz “Universal” Annular Ball Bearings. 
This notable achievement in design gives to 
“Universal” unusual adaptability. Sudden and 
heavy radial thrusts in no way reduce effi- 
ciency. Schatz “Universal” bearing’s are pre- 
ferred because they give longer and better 
bearing service under any and all conditions. 


THE FEDERAL BEARINGS CO., INC. 
Poughkeepsie New York 








Zz, 
Schatz 
) UNIVERSAL 


Registered Almm Ww llaxr U.S. Pat. OFF, 


BALL BEARING 





MACHINERY, August, 1926—207 


What About Other Plants 





Your Industry_? 


REEVES) PULLEY COMPANY 


SOLE MANUFACTURERS OF si 


REEVES 


VARIABLE SPEED TRANSMISSION » WOOD SPLIT PULLEY 
MOTOR PULLEY: WOOD SPLIT PULLEY CLUTCH 
POWER TRANSMISSION APPLIANCES 


COLUMBUS, IND.,U.S.A. 





Deer Sir: 


If you were to teke an inspection 
trip through some of the other up-to-date 
plants in your industry, doubtless you 
could pick up many useful ideas. Others 
could do the same in going through your 
plant. These ideas and methods would be 
valuable because they had proved their 
worth in actual operation. You might be 
able to adopt or edapt them in your own 
plent with profit. 





One of the most generally useful 
devices you would encounter would be the 
REEVES Verieble Speed Transmission. Pro- 
gressive menufecturers everywhere, in al- 
most every line of industry, «ave edopted 
this simple, inexpensive device as the 
one truly accurate and dependeble method 
of giving speed veriation to their produc- 
tion machines end conveyors. 


The REEVES Transmission hes @ 
universal use, because it is so easily 
and conveniently epplied to any kind of 
machine. 


Modern production methods demand 
accurete speed control. And with the 
REEVES Transmission you can get any speed 
at any time, on any machine. The REEVES 
gives your machines and conveyors the 
speed flexibility of en automobile -- it 
regulates your machines as quickly end 
easily es the acceleretor controls your 
motor car. 





Find out about the uses of the 
REEVES Transmission in your industry. Let 
us tell you how REEVES Transmissions have 
proved profitable for your own fellow manu- 
fecturers, 


Yours very ° 
ES COMPANY 


iw ‘President. 














The REEVES Trans- 
mission is a simple, 
compact, mechanical 
device which _ re- 
celves power at a 
constant speed and 
delivers it at any 
Speed desired to any 
machine or group. 
It will maintain one 
set speed indefinite- 
ly, or may be 
changed instantly to 
meet any different 
operating condition. 





Our Catalog M-66 


e e e F a i 
gives full information. pore eee 3 
Send for it! bearing. Accurate 
and dependable al- 

ways. 


REEVES PULLEY COMPANY 


Established 1887 
Columbus, Indiana 


REEVES 


Variable Speed Transmission 
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When You Order Pulleys 


"i = ae you again need pul- 
‘Leys, to find out the service 
get from Jones, — 


In addition to cast iron pulleys that 
are skillfully molded, accurately 
balanced, and carefully machined, 


you get a source of suppl i 
dependable. es 


Our Catalogue No. 30 will show you 
how broad our service is and how 


reasonable our prices. Write for it, 


W. A. Jones Foundry & Machine Co. 


: 4409 West Roosevelt Road, Chicago 
en York, Cl ranch Sales and Engineering Offices: 
en —— Milwaukee, Pittsburgh, Buffalo 
it, Birmingham, St. Louis, Cincinnati . 
Pacific Coast Representatives: 
Company, San Francisco, Los Angeles, Seattle 


Jones 
Pulieys 


The King-Knight 























24 HOUR SERVICE 


OU can get Bunting Bushing Bearings in- 
stantly in the six industrial centers of America. 
Over 4,000,000 completely machined and fin- 
ished Bushing Bearings, representing over 500 
sizes, are constantly carried in stock. 


Eighty sizes of Cored and Solid bars of Bunting Phos- 
phor Bronze are carried in stock. 


¥ ie oe : 
a mage 


eee 


Special sizes made from your blue prints shipped 
promptly from our factory at Toledo. 


Over 5,000 manufacturers in every industry are drawing 
their Bushing Bearing requirements as they need them, 
from one of these Bunting stocks. 


Six warehouse stocks and sales offices are maintained 
at our expense for your convenience. 





Are you taking advantage of this service? 


Special Designs and Sizes 

Standard Sizes in Stock 

Phosphor Bronze Cored and Solid Bars 
Completely Machined and Finished 


SL BLO EE 





a et Sat bs 


THE BUNTING BRASS & BRONZE CO. TOLEDO, OHIO 


Branches and NEW YORK PHILADELPHIA BOSTON SAN FRANCISCO CHICAGO 
Warehouses as 245 West 54th St. 1330 Arch St. 36 Oliver St. 198 Second St. 2015 S. Michigan Ave. 
Columbus 7528 Spruce 5296 Main 8488 Douglas 6245 Calumet 6850-6851 
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Enter the edge about 2% inches back from the point 
so it can be gradually opened without tearing. 




















You really owe 


something to a good belt 


You can double the life of a good belt 
if it is installed properly. With the 
aid of this new booklet, ‘“There’s 
| money in this for You”, you can pro- 
| long the life of your good belts in- 
definitely. 
| Your men can follow these simple in- 
| structions and keep all your belts in 
| perfect repair. And the work will be 
| done just as Schieren workmen do it. 
| We'll be glad to send you this booklet 
| free of all obligations. All we ask is 
that you lend an ear to our story the 
next time you need a good belt. 





Belt Manufacturers 
73 Ferry Street, New York 








CHAS. A. SCHIEREN COMPANY, 
73 Ferry Street, New York. 
Gentlemen :-— 


Please send me a copy of your booklet entitled, “‘There’s 
Money in this for You”. 


Company 
Address 
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PATENTED 


The American” Press- 
ed Steel Shaft Hanger, 
because of its great 
strength, its rigidity 
against vibration, its 
easy adjustment and 
its handsome appear- 
ance has become the 
standard hanger for 
many ofthelargestand 
most exacting uses of 
power transmission 
equipment. 





"HANGERS | PULLEYS* 


PATENTED 


GOLO MEDAL ~ 
) 


Why Not ew a 





MERICAN 








A 












O SLOGAN is quoted more frequent- 
ly. Yet it is not the slogan, but 
living up to what it implies that nas 
built up the prestige and demand for 
Gold Medal “Kitchen Tested” Flour. 


It is difficult to conceive of a finer ex- 
ample of successful co-ordination of effort. 
Beginning with the experiment station, 
the seed grower and the farmer, it ex- 
tends to millions of kitchens and dinner 
tables. 





Midway in this path are the huge mills 
in which every item of mechanical equip- 
ment must be capable of keeping pace 
with a stupendous production built upon 
an absolute uniformity of quality and 
texture. 


Whatever bettered the product or im- 
proved production has always been 
adopted and kept. 


Yearsago ‘‘AMERICAN’”STEEL SPLIT 
BELT PULLEYS were adopted by the 
Washburn-Crosby Company because of 
their accuracy, their strength, their light- 
ness which imposed no excess load on the 
power line, and their ability to grip the 
belt tightly and transmit power efficiently. 
Today there are thousands of “AMERICANS” 
engaged in milling Gold Medal Flour. 


Nearly 400 mill supply dealers carry them in 
stock for prompt service. The name, address 
and telephone number of these dealers are listed 
in MacRae’s Blue Book. 


The American Pulley Co. 


Manufacturers of Stee/ Split Transmission 
Pulleys, Pressed Stee! Shaft Hangers, 
Pressed Steel Hand Trucks 
and Pressed Steel Shapes 


4200 Wissahickon Ave., Philadelphia, Pa. 


STEEL SPLIT 
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All chains look alike 


externally—b-u-t-— 


Look Deeper —taken apart they are 
quite different. There is only one 
Link-Belt Silent Chain and this is its 


construction. 


HIS smooth hardened round pin ro- 
tates between two semi-circular 
hardened steel bushings—prevents wear, 
adds years of life to the drive, and can 
be renewed after long service. 
Drives from less than 1H.P. to hundreds of 
H. P. in service five, ten and twenty years. 


Send for Data Book No. 125. Drives from 
4 to 10 H. P. carried in stock everywhere. 


PHILADELPHIA, 2045 Hunting Park Ave. 










LINK-BELT COMPANY 2723 


CHICAGO, 300 W. Pershing Road INDIANAPOLIS, P. O. Box 85 





Ashland. Ky. - - . - . - 2 - Charlotte,N.C. +--+ -* +--+ -s Kansas City, Mo., R.436,1002 Baltimore Ave. New Orleans - - - - = - = so 59 

V.P.Dalmas&Co., 100 W.Winchester Ave. J. 8. Cothran, 909 Com’! Bank Bldg. Louisville, Ky. - - - - 321 Starks Bldg. Whitney Sup. Co. Ltd., 733 TchoupitoulasBt. 
Atlanta, 610 Citizens & Southern Bank Bldg. Cleveland= - - - - 531 Rockefeller Bldg. Milwaukee, - Room 1403 - 425 E. Water St. New York- - + + 2676 Woolworth Bidg. 
Birmingham, Ala. - 720 Brown-Marx Bldg. Denver - = = = = - 520 Boston Bldg. Minneapolis, Minn. - = = - = = = Pittsburgh - - = + = = 335 Fifth Ave. 
Boston- = » e © « « - 49FederalSt. Detroit - - - - - 5938 Linsdale Ave. Link-Belt Supply Co., 418 S. Third St. St. Louis - - - - = = = 3638 Olive St 
Buffalo- - » + » + 654Ellicott Square Huntington, W. Va. - Robson-Prichard Bldg. New Orleans 504 New Orleans Bank Bldg. Wilkes-Barre - 826Second Nat'l Bank Bids. 


LINK-BELT LIMITED—Montreal, 10 Gauvin Lane; Toronto 2, Wellington and Peter Sts. 
H. W. CALDWELL & SON CO.:—Chicago, 1700 8. Western Ave.; Dallas, Texas, 810 Main St.; New York, 2676 Woolworth Bidg. 


LINK-BELT MEESE & GOTTFRIED CO.:—Fresno, Calif., 215 Brix Bldg.; Los Angeles, 400 E. Third St.; Oakland, Calif., 526 Third St. 
Portland, Ore., 67 Front St.; San Francisco, 19th and Harrison Sts.; Seattle. 820 First Ave., 8. 
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Morse Chains 
carry heavy, 
variable load 
24 hours daily 


Machinery of every type can be profitably driven 
by Morse Silent Chains. Read the report from 
the Jersey City Printing Co., the largest pro- 
ducer of telephone directories in the country. 
Their average daily output for 8 months is 
80,000 books. 


“Two specially built high speed telephone book 
presses are driven by 25 h.p. 1200 r.p.m. motors, 
and operate 24 hours a day, 7 days a week, for 
8 months of the year. Two years ago we in- 
stalled two 3-in. Morse Silent Chains on 36-in. 
centers for the main drives of these presses, to 
replace direct gear drives. These chains were 
so satisfactory that we replaced gear drives on 


re nccenteataccaneienee 
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Morse Silent Chain Drive from motor to high speed press, 


Jersey City Printing Co. 





2 additional presses, and plan to equip our 2 
other presses and all future presses of this type 
with Morse Chains. 


“The continuous service and frequent starting 
and stopping of the presses puts a tremendous 
load on the chains, but the Morses require only 
regular lubrication and inspection. 


“The chains pay for themselves at least once a 
year, by eliminating forced shut-downs for re- 
pairs and insuring us against production delays.” 


Experienced Transmission Engineers are always 
at vour service. 


MORSE CHAIN CO., ITHACA, N. Y., U. S. A. 


ATLANTA, GA 


ceneeaee 702 Candler Bldg. LOUISVILLE, KY...........516 W. Main St. NEW YORK. Ni ¥. 6.666 oeges 200 Church: St. 
Earl F. Scott & Co. E. D. Morton Co. OMAHA, NEB........... 727 W. O. W. Bldg. 
BALTIMORE, MD.. .1402 Lexington Bldg. MINNEAPOLAS, MEAN. «s:. 500058 413 Third St. D. H. Braymer Equipt. Co. 
BIRMINGHAM, ALA. . Moore-Handley Hdwe. Co. NEW ORLEANS, LA Strong-Scott Mfg. Co. PHILADELPHIA, PA...803 Peoples’ Bank Bldg. 
BORTON, MASS. ...5.5..4 .141 Milk St. a “Queen & Crescent Bldg., 334 Camp St PITTSBORO, PA. céiviccn's 4s Westinghouse Bldg. 
Uy y 6 ae genres Ellicott Square Bldg. A. M. Lockett & Co., ; SAN FRANCISCO, CALIF..... Monadnock Bldg. 
CHARLOTTE, N. C..404 Commercial Bank Bldg. ST. LOUIS, MO. i Railway Exchange Bldg. 
CRTIOAGO, TU iiss. 0 0c sas 112 W. Adams St. TORONTO 2, ONT., N....50 Front Street E. 
CLEVELAND, OHIO....... 421 Engineers Bldg. Strong-Scott Mfg. Co 
EPER DIN anER. MOEAD., << ons 6icis Se wae 211 Ideal Bldg. WINNIPEG, MAN., OAN. 2.55... —- = 
DETROIT, MICH... .. 0.000% 7601 Central Ave. Strong-Scott Mfg 





THE MORSE 
“ROCKER JOINT” 
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Air compressor driven 
by ‘‘Whitney’’ Silent 
Chain. 


You 
should 
specify 
the “Whitney” Silent Chain Drive 
because— aan 


It requires little attention beyond proper lubrication. INNER BEARING 














It has a long life of noiseless service. Theloadis spread 
over an unusually large joint area, and the wear is 











therefore negligible. - — OUTER BEARING 
Double Concentric 
It is highly efficient—it cannot slip. Bearing Joint 
It is not injured by moisture or temperature. itn 
. ‘i LE XS 
It decreases bearing trouble by absorbing shock and iS STEELE MACHINES 


by diminishing tension. ‘Rerive-<cie) 


1h MUNICIPAL PIER SEPT 2024 


\ BOOTH NO. 
a 373 Va 
\ Y/, 





It adds definitely to the prestige of the machine it serves. 


Let our engineers fit the drive to the job 


THE WHITNEY MFG. CO., Hartford, Conn. 


SALES AND ENGINEERING OFFICES: 








NEW YORK BOSTON PHILADELPHIA SYRACUSE CHICAGO 
L. C. Biglow & Co., Inc. The Whitney Mfg. Co. The Whitney Mfg. Co. George McPherson The Whitney Mfg. Co. 
250 W. 54th St. 727-A Boylston St. 1505 Race St. 201 Norwood Ave. 549 W. Washington Blvd. 
™ PITTSBURGH CLEVELAND DETROIT SAN FRANCISCO SEATTLE 
ittsburgh Gear & Mach. Co. Smith Power Transmission Co. The Whitney Mfg. Co. A. H. Coates Co. A. H. Coates Co. 
27th & Smallman Sts. 1218 Ontario St. 2-240 General Motors Bldg. 615 Howard St. 1115 East Union St. 


! CHAINS AND SPROCKETS FOR POWER TRANSMISSION 
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The New Idea 
Spreader 
Company are 
using Conway 
Clutches on their 
Corn Huskers. 


Tawiniaies Leverage, full periph- 
eral contact, one point handy 
adjustment, easy engagement, drag- 
free idling, are clutch features that 
command attention. 


All these salient points of efficient 
starting and stopping, together with 
exceptional power capability, are 
embodied in the Conway Clutch. 


Have you our bulletins 
Nos. 26 and 35? 










©The Conway Clutch Co. 


Storrs Station 
Cincinnati, Ohio 
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e 
Pay their way Day by Day 
Day by day, year in and year out, they 
stand guard over your lamps. Theft, un- 
authorized removal, breakage with pos- | 
ible eye accidents, fire and other risks 
are minimized Expanded steel reinforced, bright 
tin finish. No heavy shadows. Key 
locking (Flexco-Lok) or plain 
(Flexco) in range of sizes to 
warrant standardization. 
SAMPLE of 60 watt Regular 
Type guard furnished gladly. 
Give socket diameter and 
lamp length. Approved by 
Underwriters Laboratories. 
Flexible Steel Lacing Co. 


22 Lexington St. 
Chicago, U.S.A. 
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MOORE & WHITE 


Friction Clutches 


40 Years on the Market 


Over 200,000 in 
Operation 
1925 Catalog Sent Free 
on Request 


Ask for Catalog M 
)\ The Moore & White Company 


4 2707 to 2737 N. 15th St. 
PHILADELPHIA, PA. 

















CULLMAN 


In stock and to order. 

Let us quote on your 

sprocket requirements. 
Send for catalog 


CULLMAN WHEEL CO. 


1339 Altgeld St. CHICAGO, ILL. 


SPROCKETS 



























































Self Contained 


Motor Driven. 





Capacity about 
30 bushels per 
hour. 





60 gallons of oil. 











Neglected Profit 


How many bushels of chips containing 
some oil do you throw out every day? 


With the average bushel goes more than 
two gallons of cutting oil—worth sixty 


cents or more. Prove this by your oil 
bills. 


Can you afford to neglect this when you 
can easily save practically all of this oil 
and use it over and over? 


The Curtis Centrifugal Oil Extractor 
recovers 90% of the oil held by chips, 
from automatic screw machines, slotters, 
ete. Costs little to operate it; takes little 
labor and little time and often pays for 
itself and yields a good profit the first 
month. Let us tell you more about it. 


If you use as little as six barrels of 
cutting oil a year there is a Curtis 
to suit your needs. 


THE LEON J. BARRETT co. 


Successor to Curtis Machine Company 


1475 Grafton St. 


_--- 


Curtis No. 500 


Worcester, Mass. 
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From the Days of the 
High Wheel Bike— 


UCKED away in the heart of Maryland 

is a factory that for half a century has 
been keeping in step with American industrial 
progress. From the days of the “‘high wheeled 
bike” to the present era of de luxe motor cars, 
this factory has been producing quality prod- 
ucts—products of the motive sort that have 
contributed much towards the pleasure and 
relaxation of all classes. 


Through successive steps, from the manu- 
facture of the ancient, high wheeled bicycle, 
the pneumatic tired “two wheeler,” to the pro- 
duction of a present day quality motor car, 
this plant has used T. B. Wood’s Power Trans- 
mission Machinery. 


Installed years and years ago, Wood’s 
Products are still performing efficiently and 
satisfactorily. And they will continue to per- 
form in that manner, for Wood’s Power 
Transmission Appliances are built to endure. 


When you install Wood’s Cast Iron Hangers 
and Pulleys you assure your factory a life time 
of dependable power transmission perform- 
ance. 


T.B.Wood Sons (., 


Chambersburg, Pa. 


NEW ENGL AND BRANCH: 
Cambridge. Mass. 





SOUTHERN, BRANCH : 
Greenville, SC. 


Makers of Power Transmission Machinery Since 1857 


@Y INVITATION 
MEMBER CF 


Shafting, Hangers, Pulleys, 
Flexible Couplings, Friction 
Clutches and the U. G. Short 
Center Belt Contactor. 
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REDICTIONS are that those concerns 

with the most efficient and economical 
production will survive the intense com- 
petition ahead. 


Those companies using Globe Tumbling 
Barrels are set to meet the situation for 
Globe Barrels eliminate and augment ex- 
pensive hand labor, speed production, 
thereby cut the “cost-to-make.” 


The Globe Machine & Stamping Co. 
1255 W. 76th St., Cleveland, Ohio 
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HE proper lubrication of the 

machines you build depends 
largely upon the means you provide 
for it. Empress Grease and Oil Cups 
have done the job for years on all 
types of machinery—they will solve 
your lubrication problem. There is 
an Empress Cup for every need. 


Complete data on these cups and over fifty other 
types is given in Booklet No. J-103. Write for it. 


BOWEN PRODUCTS CORPORATION 
AUBURN, NEW YORK 


Branches 


SAN FRANCISCO, Monadnock Bldg. 
MINNEAPOLIS, 983 17th Ave. 
CLEVELAND, 7113 Euclid Ave. 
CHICAGO, 412 Wrigley Bldg. 


NEW YORK, 220 Broadway 
DETROIT, 2760 W. Warren Ave. 
KANSAS CITY, 1420 McGee St. 
BOSTON, 161 Massachusetts Ave. 


Manufacturers of Empress Lubricating Devices since 1890 
aaa 
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Madison-Kipp Fresh Oil — 











4 


Fit Readily Into 
Any Machine Tool Design 





VEN on machine tools now in use the 
application of Madison-Kipp Lubricators 
is a simple engineering and tool room job. 


While it is preferable that these lubricators be 
applied at the time the machine is built, they 
may be added and proper leads installed on 
machines now in use. 


Shown above is an application of the Madi- 
son-Kipp Fresh Oil System on a lathe. This 
was applied after the machine left the factory. 


Because they have decided that lubrication 
of the bearing points should not be left to the 
operator many machine tool builders have in- 
stalled Madison-Kipp Machine Tool Lubrica- 
tors as standard equipment. They can be 
installed on many other machine tools on 
specification. 


MADISON-KIPP 








The new Madison-Kipp can be regulated to 
feed just the right amount of fresh oil for 
each bearing requirement. 


Because it is fresh oil, it provides the un- 
broken protecting film that no used oil could 
offer. Because the supply is thoroughly regu- 
lated, there is no waste. 


Perhaps most important of all, the Madison- 
Kipp operates automatically with the ma- 
chine, so there is no chance for neglect and 
no operating time lost for oiling. 


Madison-Kipp Machine Tool Lubricators are 
flexible as to size, oil feed adjustment, type 
and drive location. 


We will be glad to send you special data 
on a variety of machines. 


LUBRICATORS 





Madison-Kipp Corporation 


Lubrication Specialists Since 1898 











| Madison, Wisconsin, U. S. A. 
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HOYT 


SOLDER 








INEST materials, time-proven formula 
and expert amalgamation are necessary 
to produce perfect solder. HOYT Solder 
is made by a process based on half a 
century of experiment and research. 
That’s why it is regarded as standard. 





HOYT 


— 





O matter what the cost, you could 
buy no finer Babbitt than HOYT’S 
Genuine “A”. It is made by processes 
that have taken years of research work 
to perfect. It may be truly said that 


Genuine ‘“‘A” is the perfect Babbitt 
Metal for the highest grade machinery. 
A trial order will convince you that 
the years spent in searching for the 
Babbitt were not wasted. 


EAGLE “A” 


“* perfect ”’ 





HERE it is not necessary to use such 

superb Babbitt as HOYT’S Genuine 
‘“‘A’’, Eagle ‘‘A”’ is the most logical sub- 
stitute. It is by far superior to 
anything in its price class. 


St. Louis 


New York Chicago 





Vv! 





218—MACHINERY, August, 1926 











(Y= 


Pp) 
eeryite 


wy 
LAAN 


f 


i] 
Ay 
eA 


= as 
a> 


FOR EVERY 
LUBRICATING NEED 


27 





Sizes 


DESIGNERS “4, BUILDERS 


OF THE 
Practical Spring Hinge Cup™ 
for 


15 YEARS 




















——— oe bebe 7 TOLHURST 

ers reclaim to 

gallons per load and MACHINE WORKS 
handle three or four TROY, N.Y. 
loads an hour. ’ 








HOYT METAL CO. 


Detroit 





Style G Style D 


TUCKER 
Oil Hole Covers 


A Type for Every Service 
Send for Catalog No. 6 


Style B Style C 












Style A 





‘Seyte A has Rotary Sleeve 
Style B has Rotary Head 


. @ C. F. TUCKER, Hartford, Conn. 


FOREIGN AGENTS: Fenwick Freres & Co., Paris, France 
Alfred Herbert, Ltd., Yokohama, Japan. 
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The American Nut Company, of Detroit, 
Mich., manufacturers of “Anco” nuts, 
have found the De Laval Multiple Clari- 
fier an effective means of reducing cut- 
ting oil costs. It was inevitable, too, that 
having installed a Purifier to reduce oil 
costs, an improvement in the product due 
to the constant use of freshly purified oil 
would also be noticed. 


In this connection, the following excerpt 
from a letter written by Mr. J. C. Wilkie, 
Secretary and Treasurer of the com- 
pany, will be of interest: 


“While we cannot give you any data on 
oil saved, longer life of tools, ete., we do 





All of the oil purify- 
oe ing equipment above- 
. ground at the Amer- 
ican Nut Company is 

on shown in the accom- 
er panying illustration. 
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know that the oil from the Clarifier is 


' clean. We recently had an analysis made 


of this clarified oil and it showed that 
the original mix (20 parts of red engine 
oil to 1 part of super cool base) was in- 
tact, sulphur present and but .007 of 1% 
foreign matter. This last figure prompt- 
ed us to put all of our new oil through 
the Clarifier before using it, which is 
now a regular procedure with us.”’ 


When it is a demonstrated fact that 
clean cutting oil which protects tools and 
insures better work is cheaper than that 
loaded with impurities, why delay longer 
the installation of De Laval oil purify- 
ing equipment? 


The De Laval Separator Company 


NEW YORK 
165 Broadway 


CHICAGO 
600 Jackson Blvd. 


DE LAVAL PACIFIC COMPANY 


SAN FRANCISCO 


De Laval 


Please tell us how we can improve our product 
and reduce costs as related to the problem 
checked: 


[] Extracting oil from chips. 
(] Purifying cutting oil. 


CONG INGTE Sao aia noo os a hia a Sita ig eel wisels Weleletararatale 


THOUCIOUOR 6. 56 Sis ORR Hn een a. 
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Oil Purifiers 
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USED SUNOCO FOR YEARS 


The Hobart Manufacturing Company 
of Troy, Ohio, makers of electric food 
preparing machines, have nothing 
but the highest recommendation for 
Sunoco. 


NATURE OF WORK 


DRILLING 102 HOLES IN MEAT GRINDER PLATE 


MACHINE 
NATCO MULTIPLE SPINDLE DRILL PRESS 
MATERIAL 
S.A.E. 1020 DROP FORGING 
PRODUCTION 
35 PIECES PER HOUR 
FEED 
.004 PER REVOLUTION 
SPINDLE SPEED 
800 R. P.M. USING 3-16 IN. HIGH SPEED DRILL 
CUTTING OIL 
SUNOCO EMULSIFYING CUTTING OIL, 1 PART TO 
15 PARTS WATER 
RESULTS 
SEARCHED THE FIELD FOR A SATISFACTORY 
EMULSIFYING CUTTING OIL, AND PROVED THAT 
SUNOCO GAVE THE MOST SATISFACTORY RE- 


SULTS. NOW AFTER YEARS OF USE THEY HAVE 
NOTHING BUT THE HIGHEST PRAISE FOR IT 
























WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


i MUNICIPALPIER SEPT 0 24 
™ BOOTH 4. 
~ hs 179 
Re a . a 





il i Nic cl 








COURTESY OF HOBART MFG. CO., TROY, OHIO 


Facts About Sunoco Emulsifying Cutting Oil 


A pure, soluble oil, which does not deteriorate or separate. Prolongs tool life to a 
marked degree. Improves the quality of the finish. Allows higher production, and 
cuts costs to a sometimes unbelievable degree. 


Write our nearest office for complete information 


SUN 


CUTTING OIL 


SUN OIL COMPANY, Philadelphia ~ SUN OIL COMPANY, Limited, Montreal 





AKRON BATTLE CREEK CINCINNATI DETROIT MONTREAL SYRACUSE 
ALBANY BOSTON CLEVELAND FLINT NEWARK TOLEDO 
ALLENTOWN BRIDGEPORT COLUMBUS GRAND RAPIDS NEW YORK TORONTO 
ATLANTIC CITY BUFFALO DALLAS JACKSON, MICH. PITTSBURGH TULSA 
BALTIMORE CHICAGO DAYTON JACKSONVILLE PROVIDENCE 
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The 


Colt 
Autosan 








TRADE MARK 


Colt Autosan Metal Parts 
*" Washing Machines. 
Eight Standard sizes; special 


machines for special purposes, 


for Extra P 














Mofit 


There is a way to realize an extra profit—through cleanliness. 


Oil, chips, and dirt adhering to parts are sources of inaccuracy, spoiled 
work, and lost time. Put in a Colt Autosan and watch production jump, 
and spoilage decrease. 


The Colt Autosan is a continuous, automatic washer. Force fed jets of 
harmless, non-inflammable cleaning solution, followed by floods of fresh 
rinsing water wash away every particle of the most tenaciously clinging dirt. 


For cleaning work in process, or for the final cleanup before it goes out— 
the Colt Autosan saves space, time, chemicals, and eliminates the fire haz- 
ard of benzine or gasolirie. In a year the savings made with a Colt Autosan 
will total many times its cost in extra profits. 


COLT’S PATENT FIRE ARMS MFG. CO. 


HARTFORD, CONN,, U. S. A. 
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Accurate—Long Wearing—Low Cost 


U. S. Tool. Standard Sub 
Presses and Die Sets are 
accurate, long wearing, and 
their cost is in most cases 
much less than you can 
make them for. We have 
large and complete stocks 
and can usually ship your 
order within twenty-four 
hours. Let us send you 
Catalog M and compare 
prices—send us an order 
and compare service. 


U. S. TOOL COMPANY, Inc., Ampere, N. J. 


° = . . Philadelphia Representative 
Our specialty is designing complete ultra- 2401 Chestnut Street, Philadelphia, Pa. 
cost-reducing tool equipment—special au- 


Why Procrastinate ? 


IME flies, so does money lost by using 
obsolete methods and equipment. 


By intelligent engineering we stand ready 
to increase your production, thereby reduc- 
ing your cost to its lowest level. 





With us the first cost is the only cost. 




























tomatic labor saving machinery that is a 
real labor saver; also assembly planning, 
time study and efficiency work, in fact, en- 
gineering in all its branches. 


A staff of highly specialized engineers, and 
a well trained drafting force are at your 
disposal. 


Write us today. 


RELIANCE DIE & STAMPING CO. 


Engineers and Builders of High Grade Tools, 
Dies and Special Automatic Machinery. 


501-511 N. LaSalle St. CHICAGO, ILL. 
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Practical Engineering Advice 

= P r oduction If you are wrestling with a knotty production or designing problem—let us help 

= , ° you. “Two heads are better than one”’-—and the experience we have gained in 

= Engineering solving hundreds of the most varied industrial problems will prove a valuable aid 
in finding a solution for yours. 
We work with you in an intense and thoroughly practical way, and you begin to 

CAO ® 

: see almost immediate results from our recommendations. A long record of suc- 

cessful achievement is evidence of integrity, cooperation and sound engineering. 
D Whatever your problem—you can depend on us to find the one best way to solve it. 
Consulting 

: ; d O. C. Kavle, L. W. Moulton and Staff of Associate Engineers and Designers— 

Hy an Known as 

4 ry . 9 e e 

5 Designing Manufacturers’ Consulting Engineers 

: McCarthy Building, SYRACUSE, N. Y. 

— MMII DOTTIE 
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Cost-Cutting 
SPECIAL MACHINERY 


What is the meaning of “Special Machinery”? Why 
—machinery designed and built for meeting the 
special needs of a manufacturing enterprise. 


We have been originating, designing and building 
special machinery for more than 20 years. Our ex- 
perience has valuable applications in every line of 
manufacture. 


ASK US ABOUT WORK DONE. 
TELL US ABOUT WORK TO DO. 


The Columbus Die, Tool & Machine Company 


COLUMBUS, OHIO 














ROUND 
DIE SET 


Just one of 
the 12 types 
—useful for 
average press 
work for 
round dies. 


CENTER 
PIN 
TYPE 


recommended 
for close 
stamping 
work, where 
shut-height 
ot press does 
hot permit 
use of float- 
Ing adapter 
type of die 
set. 


HEAVY 


HOLDER 


ommended 
for heavy 
press work 
where 
Strength of 
die shoe must 
ynsidered. 











DANLY MACHINE SPECIALTIES, 


1537 Temple Avenue 


12 VARIETIES 


—with hundreds of combinations 


Simplification achieves a radically new standard of 
simplicity where Danly Die Sets are used. The 12 
types and 97 sizes suffice for every need of stamping 
production. 


Danly Die Sets in the “knock-down”—permitting in- 
terchangeability of punch holder and die shoe accord- 
ing to requirements—increase the flexibility enorm- 
ously while minimizing investment and overhead. 


Do you know you can save 20 to 50% in first cost 
alone, by using Danly Die Sets? Why bother with 
making your own and all it implies, when a few 
minutes suffices to order just the type and size you 
need from the Danly 34-page catalogue? 


See our exhibit, Booths 209-213, National 
Steel & Machine Tool Exposition, Chicago, 
Sept. 20-24. 


Write nearest warehouse for catalogue. Immediate delivery from stock. 


Inc. 


4907 Lincoln Avenue 


Detroit, Mich. Long Island City, N. Y. 
CHICAGO 35 Wilbur Avenue 


YDANLY 
» Die Sets 
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FIG1 





Cross-Section of Die W -— Shell 
to be Trimm 


As the press slide descends the punch enters the shell 
and the studs “G” force the cam block “L” down. 
During this downward movement the cams at point 
“M” force the die members in a lateral direction 
toward the punch “I”, shearing the scrap stock off 
as shown in Fig. 2. 


Write for information. 


AVERBECK SHAPERS 


BREHM PATENTED TRIMMING DIES 


For Trimming Flat Edges on Drawn 
Shells of Regular or Irregular Shapes 








AW— Figs 


Quotations can be made upon receipt of blanks to be trimmed or from blue prints. 


THE STEEL PRODUCTS ENGINEERING CO., Springfield, Ohio 




































Aha ey FIG2 
KA) 
Cross-Section Showing How Metal 
is Removed. 


Fig. 3 shows portions of scrap, A, B, and C, cut by 
the three cams. Most flat edge trimming can be ac- 
complished in a three cam die, while all notching 
dies must be made with four cams. All these dies are 
for use in standard presses. 


SPECIAL MACHINERY 




















Plum Take-up 
Wedge rg 
August 15, 1922 





~ POORMAN MADE 
| THESE PARTS 


And they’re only 3 samples of what we can 
| do. Any screw machine or stamped work 
up to 314 inches is within our limits. De- 
| votion of our entire facilities to the smaller 
| sizes permits us to produce what you want, 
| within our limits, on a quantity basis and 
| cheaply. 
| We will gladly estimate on your blue 
prints or samples—try Poorman on your 
next work. 


| 
J. E. POORMAN 
| 1825 Bristol Street Philadelphia, Pa. 

















HIGH GRADE 


JIGS, FIXTURES, DIES, GAGES 
AND SPECIAL MACHINES 


SEND FOR FREE ILLUSTRATED PROSPECTUS 


MEHL MACHINE TOOL @ DIE CO. 
Established 1913 
30 Minutes from New York City ROSELLE, NEW JERSEY 








LET US BE YOUR TOOL-ROOM 


Dies, Tools, Jigs, Gages, Fixtures, Etc. 
We have the reputation for producing tools that are 
fool-proof, easy to manipulate and give the largest 
possible production. 


Quality—Prompt Delivery—Fair Price 
Arthur Brock Tool & Manufacturing Works, Inc. 
533 North 11th Street Philadelphia, Pa., U. S. A. 








Engineering Development Research, Dies, 
Tools, Special Machinery 


SMALL STAMPINGS Mepium 
Ghe BANNER oikmupine co. 


529-31 N. Park Street Columbus, Ohio 
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The Stewart en- 
gineering de- 
partment where 
specialists design 
customers’ dies 
and adapt custom- 
ers’ products to 
the Stewart pro- 
cess of die casting 


























Direct Factory 
Representatives in 
Detroit Milwaukee 
Cleveland Los Angeles 

San Francisco 

New York City 
Birmingham Pittsburgh 
Indianapolis St. Louis 
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Die design determines 
casting costs 


HE Stewart engineers are specialists devoted to the design and de- 
velopment of dies and die casting by the Stewart process. Much 
of Stewart success in die casting intricate parts is due to the exper- 
ience and ingenuity of the engineering staff of the Stewart organization. 


The intimate knowledge and seasoned experience of these engineers are 
at the service of manufacturers. Constructive suggestions for improve- 
ment of product and its adaptation to die casting often follow consultation 
with prospective customers. 


Die design is executed in a modern tool room equipped to manufacture 
dies as economically as is consistent with the best results. 


Close chemical and metallurgical control of metals and processes and 
rigid inspection of die castings insure uniform quality even with the huge 
Stewart capacity for production. 


The Stewart engineers and metallurgists are at the disposal of manufac- 
turers for advice and co-operation without obligation. 


THE STEWART DIE CASTING CORPORATION 
formerly SFEWART MANUFACTURING CORPORATION 
4500 FULLERTON AVENUE : : - : : - CHICAGO 
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Die-castings are used for many purposes today—fre- 
quently in places you never thought of. This advertise- 
ment is one of a series designed to show some interest- 
ing uses of die-castings made by us. 


C- ) , " Wf y 
i: LL ff / fy 4, 


// 








When 


you dance to a 
phonograph 


die-castings help to 
bring out the tone 


This die-casting is 
part of the tone 
arm of a_ phono- 
graph. It is one of 
several die-castings 
made by us_ that 
are used in talking 
machines. 


Rugs rolled up and pushed out of the way—the rhythmic 
moan of a popular dance record—the neighborhood 
Charleston club holding its regular meeting—an ex- 
tremely disgusted father vainly seeking a quiet place 


to read. 2 @w® 


The phonograph is only one of many familiar machines 
and appliances that contain die-cast parts made by us. 


We make die-castings of aluminum, zinc, lead and tin 
alloys. They are made in every required size and shape. 
They are made to exact specifications. Moreover, in 
ordering from us, you buy from a concern large enough 
to make die-castings in any quantity and make them 
economically. The quality of our die-castings is guar- 
anteed to be of the same high standard that has made 
the Dutch Boy trade mark stand for the best in babbitts, 


solders and paint materials. poms 
® «= 
\ & 
one, you may be able to save money by having \ 
certain parts die-cast. It will cost you noth- / > 


ing to find this out. Our experienced technical |= 
staff is at your service. 


NATIONAL LEAD COMPANY 
Die-Casting Division 
New York, N. Y. 


Western Representatives: E, R, McCormick, 2599 Cadillac 
Ave., Detroit, Mich. A. H. Bergedick, 667 Bowen Street, 
Dayton, Ohio. A. A. Gildemeister, 444 4th Street, Toledo. 


ALUMINUM, ZINC, LEAD and TIN 


DIE-CASTINGS 


Whether you have a new product or an old 








111 Broadway 








= 
























McGill Metal 
Die Castings 


are Accurate 





Nearly all machining op- 
erations can be eliminated 
when you use McGill Meta) 
Die Castings —a_ special 
formula, modified alumi- 
num bronze poured into 
permanent steel moulds. 
Every casting is accurate 
to .004”,—effecting large 
savings because less metal 
goes to the scrap pile. 


McGill Metal is very prac- 
tical over a wide range of 
work, is malleable, ductile, 


non-corrosive and is as 
strong as steel. 
Physical Properties 

Tensile Strength ........ wiggle one 75,000 lbs. 
Compressive Strength ......... 120,000 lbs. 
CS ae een are ere 18 to 20% 
po SS en re 30,000 Ibs. 
Hardness, Rockwell B Scale ......... 75-80 
PIMPETIGES, TOPVINMIOGL ook io oc coe he eee war 130 


Send blue prints or samples 
for estimate 


McGill Metal Co. 


Valparaiso, Indiana 






























2 
¥ 


Screw & Machine Works, ;* 


Stenton Ave. and Wayne Junction 
Louden Street PHILADELPHIA P &K. RR. 


Established in 1868 = 59 years of continuous production 
Precision and Production 


Automatic 
Screw Machine Parts 











TIDIIIITTTTIITT TITTIES 





Cornine-Hakanson Die-Casting Co., Inc. 


402 East 152nd Street, New York City 
Phone Melrose, 10125 


Alloys in Aluminum, Tin, Zinc and Lead 


Quotations from blueprint or model 





LCTTTTIIELL LEE 
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Our equipment includes Pratt & Whitney Jig Bor- 

ing Machine, Lucas Boring Mills, Gray Planers, 

Die Filing Machines. Prompt Service. Try us. 
MERICAN TOOL & MANUFACTURING C¢ 
EAMES UR BANA, OHIO: SEH 
CARD’ WILL BRING): OUR 
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MEER | )[ E-CASTINGS 





A Dependable Source of 


Supply 


Over 20 years ago Franklin engineers pro- 
duced the first die-cast drill stand. Today 
most of the drill manufacturers order 


Franklin metal drill stands, 


} Just one of the many uses found for 
Franklin die-castings in the last 34 years. 
Let us have your problems. 

Write for booklets ‘‘Franklin Die-Castings 
in Modern Inventions’, and ‘‘Die-Casting”’ 
Quotations on receipt of 
samples or blueprints 
FRANKLIN D1iE-CASTING CORPORATION 


Syracuse, N. Y. 

















_I Dependable L 


Quee BST 


MUTUAL LOL LOO CR 











The SuperiorDieCasting Co. 
Cleveland, Ohio 











Safeguard Your 
Froduction Schedule 


by specifying Alemite die-castings. Don’t 
take chances with an unreliable source of 
supply. The country’s foremost manufac- 
turers depend upon us for quality die- 
castings, delivered on time. We are geared 
jor high production work. 


Send blueprints or samples 
for quotations 


Alemite Die Casting 2 Mfg. Company 


2640 Belmont Avenue Chicago, Ill. 















Phoenix Die Castings 
Cut Machining Costs 


The Phoenix method of forcing metal into every 
corner and crevice of the dies under pressure pro- 
duces castings that are exceptionally hard—dense— 
durable and so accurate that they require prac- 
tically no machining. 


The uniformity of duplicate parts and the absence 
of rejects eliminate the need of inspection. 


Phoenix Die Castings are so well finished that, 
in many cases, further machining is unnecessary. 


Let us estimate on your work. 


PHOENIX DIE CASTING CO. 


Established 1907 BUFFALO, N. Y. 








MACHINERY, August, 1926—227 







Special Equipment Section 





PROFITABLE 
FORGINGS 


J & J Forgings are very close to finished 
dimensions—which means a saving for 
you of both time and money—an important 
reason why these forgings are profitable. 














The same care that keeps dimensions 
within close limits produces forgings of 
much more than ordinary quality—at a 
cost no more than for any good forging. 


We can make unusually prompt deliveries 
on the largest work or the largest quantity 
of work. Send us your blue prints or 
sketches for an estimate. 


THE JOHNSTON 
& JENNINGS CoO. 


INCORPORATED 1894 


Addison Road and Lake Shore 
R. R. Tracks 


CLEVELAND, OHIO, U. S. A. 


SPINDLES 
ARBORS 
GEAR BLANKS 
WELDLESS RINGS 
ENGINE SHAFTS 
AXLES, ETC. 


Try them on 
Your Next Order 

















9 
DYSON FORGING SERVICE You'll Save Money 
Dollar for dollar Dyson Forgings give the by contracting with us to build your 
best value because they are closer to finished machinery. Ask us and ask our clients. 
dimensions, are uniform in physical prop- 
erties, and because Dyson Heat Treating SWEET @ DOYLE FOUNDRY @ MACHINE CO. 
Processes give up to 12% greater tensile ‘TROY (Green Island), NEW YORK 











strength, and 100% greater reduction of 
area than ordinary annealed steel—at no 
greater cost. And Dyson keeps promises 


a oe from a 3 Inch DIE-C ASTINGS 


Standard Alloys 





Let imat work. : 
ee eee Send us blueprints or models 


Joseph Dyson & Sons Republic Die Casting Company, Inc. 


CLEVELAND, OHIO, U. S. A. 128E Mott Street NEW YORK CITY 


Sterling Steel Spacing Washers 


Send for free assortment in the sizes you use most. 
Die Castings in Aluminum, Zinc, Tin and Lead Alloys cs - 
If You Value Quick Action and Real Cooperation, Let Us Quote. Stock sizes for arbors of the following diameters: 


DEPENDABLE DELIVERIES 


STERLING DIE CASTING CO., Inc., 749 39th St, Brooklyn, N. Y 


DETROIT OFFICE, 8242 Woodward Avenue 


























%, % we 1, 1%, 


Badly By 8 es Vy 


idk es an larger. 





























Stock Thickn .001, .002, 
003, .004, .005, .006, .007, 
1008, 010, .012, 015, .020, 
1025, 032, .047, .063, .093, 





and 125 inch, 


Spacers thicker than %” are 
turned from tubing but not 
carried in stock. 





SINCE 1908 





Ss 




















pests, = {SOSS| aeikeaeemate DETROIT STAMPING CO. 
SOSS MANUFACTURING CO. 776 Bergen St., Brooklyn, N. Y. 3445-3459 West Fort St. DETROIT, MICH. 
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Right! Quality —Price— Service 


Hollow Bored Forgings and Steel Shafts 


Do Lathe Spindles, Piston Rods, Clutch Shafts, Rams, etc., go into your 
machines? You can be sure they will stand up in service if obtained 


from us. Try us on your next order. Estimates gladly given. 


AMERICAN HOLLOW BORING COMPANY, ERIE, PA. 




















S. C. & H. Industrial Furnace 
Room Accessories 


OIL 





AiR? 
S.C. & H. Low Pressure Oil Burner. Three Sizes. 


A Sure Way 
To Reduce Heating Costs 


Use S. C. & H. type “P” Oil Burners. 
They are simple in construction, which 
insures you freedom from frequent re- 
pairing. Their construction permits fine 
adjustment, which makes them very effi- 
cient in operation. They are made in 
three sizes, 114”, 2” and 214”; and op- 
erate on an air pressure of 16 ounces 
per sq. in.; and an oil pressure of 12 
pounds per sq. in. Send for catalog No. 
14 which describes completely 8. C. & H. 
Oil Burners. 


The Strong, Carlisle & Hammond Co. 


1393 W. 3rd St., Cleveland, O. 


* "hrs of S. C. & H. Oil, Gas, or aia 


Industrial Furnaces 














For Automatically Heat Treating 
Bolts, Nuts, Washers, etc. 





No. 186 Heating Machine with Automatic 
Heat Controller capacity for hardening or 
annealing 200 pounds per hour. 


Capacity of No. 139 Heating Machine 
(same style as No. 1386 but larger) 1000 
pounds per hour. 

Uniform heat treatment 
at low cost per pound. 
Write for complete in- 
formation. 


AMERICAN GAS 
FURNACE CO. 


Elizabeth, New Jersey 














WE DO COMMERCIAL HEAT-TREATING 


including— 
_CASE-HARDENING 


HARDENING 
ANNEALING 


TEMPERING 
GUN METAL 
COLORING, ETC. 





AMERICAN METAL TREATMENT CO. *etzaseri, Noa. 


















MACHINERY, August, 1926—229 
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Tool type Hump Electric Furnace—Equipment 
Complete—Patented 


Write for Catalog No. 90-Y 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE, PHILADELPHIA. 


be] LEEDS & NORTHRUP 


FRANCISCO, CALIF. 


When to Quench And Why! 


HE new issue, recently 

off press, of L& N Cat- 
alog No. 90-Y has been en- 
larged to include two pages 
each on the hardening of the 
following groups of heat- 
treated parts: 


Blanking Dies and Cut- 
ting Tools 


Forming Punches, Dies 
and Molds 


Drop Forge and Die 
Casting Dies 


Stamping Dies 


Cold Heading and 
Thread Rolling Dies 


‘* Production Parts 


Facts given are definite—the recorded results of practical experience. 


The reasons for distortion, warpage, sinking, breakage, the causes 
of short life, and the remedies in each case, are outlined in detail. 


A copy of the 40-page booklet will be sent free 
on request without obligation 










The Hump 
Method for 
Heat Treatment 
of Steel 


Catalog 
No. 93-Y 
The Homo 
Method for 
the Drawing 
of Steel 














CLEVELAND, OHIO. 




















Over 150 styles and sizes 
to choose from—or let 


us adapt our patterns|™ 
to your special needs} 











Ss 









































STEWART No. 14 Oven 
Indirect Heat Type 
Built for the heat treatment 

of carbon and high speed 
steels. Regularly equipped 
with fire clay hearth and sup- 
ports. When used for high 
speed steels, carbofrax hearth 
and supports are supplied. 





A section of the Martin Forge Co. heat treating room 


Martin Forge Co’s. experience may 
give you some ideas on heat treating 


After a 7-year test, they select Stewart Furnaces exclusively 


HE Martin Forge Co. bought a Stewart No. 25 

Oven Furnace in 1918. About two months ago 
they bought a new fire clay hearth for this furnace 
at a cost of $17.00. Please note that this expense 
occurs seven years after the furnace was installed. 


This performance satisfied 





the Martin Forge Co. on the 
worth of Stewart Furnaces. 
They have just installed the 
most modern commercial heat- 
treating department in the 
east—100% Stewart. Read 
their letter shown at the right. 


Thousands of other plants 
all over the United States de- 
pend on Stewart Furnaces for 
their perfect heat treating re- 
sults. That is why Stewart 
Furnaces have been the world’s 
standard for more than 36 
years. 


The Right Furnace 
at the Lowest Cost 

We maintain a staff of engi- 
neers of long, practical experi- 
ence who are experts in showing 
you how to get the very best 





MARTIN FORGE CO. 
Brooklyn, N.Y. 


Gentlemen: 

We selected Stewart Furnaces only 
after a very careful study had shown us 
that they were the most suitable for all 
around heat treating. Our work consists 
of annealing, carburizing, cyanide harden- 
ing, and the hardening of tool steel. We 
use your Double Deck Furnace for harden- 
ing high speed steel. 


As you know, we had in use for the past 
seven years, one of your Stewart No. 25 
Oven Furnaces for annealing, and our 
total expense of upkeep during all these 
years consisted of a new hearth which we 
purchased recently and which cost us 

00. 


We have been complimented by our 
numerous customers for whom we do heat 
treating, as to the quality of work we are 
turning out, and we attribute this in no 
small degree to our very complete Stewart 
Furnace installation. 

Yours very truly, 
Martin Forge Co., Inc. 

(Signed) L. Walker Martin, President. 


needs, at the lowest possible cost. Gur experimental 
department is constantly devising new methods and 
improvements which increase our business because 
they materially help yours. 


Our large stock of patterns enable us to give you 


exactly what you want, witha 
minimum loss of time and ex- 
pense. When necessary, we 
gladly build to your special re- 
quirements. Our products are 
nationally known and endorsed 
by many of the largest manu- 
facturers in the world. It costs 
nothing to have us quote. You 
will find our service cheerful as 
well as intelligent. 


Spend 2 Cents 
for 36 Years’ 


Experience 


Tell us your heat treating re- 
quirements—we’ll recommend 
the proper furnace installation. 


Let one of our practical rep- 
resentatives call and discuss 
the subject with you. 


Drop us aline now. You’ll 
never get a bigger 2-cent 








kind of furnace for your special 


CHICAGO FLEXIBLE SHAFT COMPANY, 


stamp’s worth. 


1154 S. Central Ave., Chicago 


36 years making quality products 


15 Park Row, New York City, N. 

608 Sweetland Building, Cleveland, ‘Ohio 
211 S. Foster Axe.» antin 

Pioneer Bl¢¢., a Mian 

4507 po oo ahgy Ave., , Mo 

— -01 Standard Life blag” Pittsburgh, 


943 Granite Bldg., Rochester, N. Y. 
768 Mission St., San Francisco, Calif. 
79 Milk St., Boston, Mass. 

306 Sycamore, Cincinnati, Ohio 

1738 Nineteenth St., Milwaukee, Wis. 





4805 Park Ave., Indianapolis, Ind. 
Room 310 Wesley Bidg., Philadelphia, 
P: 


a. 
1208 Starks Bidg., Louisville, Ky. 


Canadian Factory, 349 Carlaw Ave., 
Toronto 


STEWART 
No. 1214 Pot Furnace 

Stewart Pot Furnaces are 
built for lead, salt or cyanide 
hardening, but can be satis- 
factorily used for soft metal 
melting, or for tinning and 
galvanizing. 





STEWART 
Oil Tempering Furnace 
These Furnaces are designed 
to heat the oil bath slowly to 
the drawing temperature and 
to cool rapidly to permit the 
addition of a new change. 





STEWART 
No. 3 Double Deck 

For the heat treatment of 
carbon and high speed steels. 
The upper preheating chamber 
is heated by the waste flue 
gases from the lower high heat 
chamber. Upper chamber 
used for pre-heating and draw- 
ing high speed steels. Has ex- 
tra set of burners for upper 
pre-heating chamber. 





MACHINERY, August, 1926—231 








Lf /T SOS KR TICKS SOOO 
a POSSE KKKARRRRRARARKA ES S PLMEL LPS SOS 
Z ato LL tml <a 





MIBLE SHAFTS===— = 





























“STRAND” FLEXIBLE SHAFTS AND EQUIPMENTS 


CAN BE PURCHASED 
THROUGH THE FOLLOWING AGENCIES IN THE UNITED STATES 


*BOSTON—Lee W. Woolston. *LOS ANGELES—M. B. ines. 
we wi ,BALTIMORE—Industrial Supply Co. *LOUISVILLE—Neill-LaVielle Supply Co. 
wacheicat BUFFALO—Beals, McCarthy & Rogers, Inc. *MILWAUKEE—E. L. Essley Machinery Co. 


; CHICAGO—N. A. Strand & Co. and all Dealers. « . 

STEEL & MACHINE NEW YORK—W. B. DaSilva. 

TOOL EXPOSITION *CLEVELAND—Strong, Carlisle & Hammond Co. PHIL Pea ee na Co. 

estcernciem| | CINCINNATI—Boebinger Hdwe. & Supply Co. — «py TSBURGH—Machinists Supply Co. 

MUNICIPAL PIER SEPI"O)4 DETROIT—Boyer-Campbell Co. *ST LOUIS—Co b Su | Co 
*DENVER—A. F. Krippner. . oe 








*HOUSTON—Brazelton, Wessendorff & Nelms. <a ae img Sawyer. 
*Stock of Machines. *TOLEDO—Freeman Supply Co. 


ORIGINATORS—DESIGNERS AND MANUFACTURERS 
5001-5009 


NO. LINCOLN ST. N. A. STRAND & CO., Chicago 











TIGHT! 


They stay that way. Dart 
Unions are made with 
bronze seats, and do not 
rust or corrode. On steam, 
water, oil and gas lines 
they are profitable in- 
+ vestment because once in, 
they stay without leaks. 
Dart Unions often out- 
last two or three pipe 
installations. We also 
make Union Ells, Tees, 
etc. Sample on request. 


No Smoke No Fumes 





TRADE MARK 
- REG. u.s. pat.orF 







ages 


Non-Poisonous —Non-Explosive—Non-Infammable 





The Purest, Most Rapid and Econom- 


ical, Uniform, and Effective Case- E. M. Dart Mfg. Co., Providence, R. I. 
Hardening Compound on the market eustiieeis "Nanas. eax ee Oo, Oe, Toronto’ 











for all kinds of Iron and Steel. 














“HEAT-EASY” Compound 














KASENIT N ~ i - e e e e e 
For Fine Work and pprinsae on . CEMENTITE Prevents Scaling and Distortion in Hardening 
Aer role weerade for Local Case HIGH SPEED STEEL 
Sold in  lbs., 1 Ib., Sold in 25 Ib., and repens Also, We Furnish Skilled Hardening Service of every | 
. mt — 50 Ib. kegs a ra Fag Hoag kind with results absolutely guaranteed 
THE BENNETT METAL TREATING COMPANY, Elmwood, Conn. 











Yours for the Asking 
Write for FREE booklet “Open Hearth Hardening 


EFFICIENT-INDUSTRIAL 
with Kasenit” valuable for its suggestions, recom- \) © 
mendations, tables and other information for Open Se Al o” 


Hearth Hardening. UNIFORM TEMPERATURE~MAXIMUM OUTPUT~ MINIMUM FUEL COST. 













ee ee Peneeae THESURFACECO > im 
KASENIT COMPANY oa HEcombustionCO- Cities 


120 Liberty Street New York 


Utilization Division of the Combustion Utilities Corporation 
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“We can’t make 
these parts 
too good!” 

The Fidelity Machine Co. 


So a G-E Heat-Treating Furnace was Installed 


Certain parts of textile and hosiery machines manu- 
factured by the Fidelity Machine Co., of Philadelphia, 
are intricate and difficult to produce. Fashioned with 
exacting care from the finest of special steel, they 
exemplify a high state of perfection. 


f 5 Material and workmanship could not be improved, but 
| the heat-treating could. So a G-E heat-treating furnace 





Althoughelectric heat | 
will not supplant all | 
other forms of heat for 
industrial purposes, 
there are processes in 
every industry where 
it is the ideal heat— 





the most economical 
heat—the heat that 
ultimately will be 
used. 








\ 





ULTIMATELY 
ELECTRIC HEAT. 
IN EVERY INDUSTRY 


was installed. 


The parts are now distinctive in their uniform high 
quality; rejects are unknown; heat-treating is clean and 
comfortable; and customer appreciation is rapidly 
mounting. 


There are countless machine parts and tools which 
though already of high quality, can be greatly improved 
by scientific heat-treating in clean, compact, well-built, 
G-E heat-treating furnaces. 


Complete information supplied upon request to 
your nearest G-E sales office. 


31-35 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL PRINCIPAL CITIES 
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The Flexible Shaft 


FLEXIBILITY 
DURABILITY 
PROFIT-making ABILITY 


for the user 


BIAX has these— 
Have you BIAX? 


BIAX FLEXIBLE SHAFT COMPANY 


136 Liberty Street, New York 


“Take the tools to the work and leave Mid-west distributor:—Tachometer Division of the Elgin National Watch Co., Chicago, Illinois. 
the weight of the drive behind.” New England distributor:—Biax Flexible Shaft Co., Worcester, Mass. 
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: a: 

1 Safer, Caumeer Filing | 

: : 

What? 
& 5 : 

Hewihs INCHES OR MILES -| Osgood Indestructible File Handles outlast 
nyt IMQ— Pieces on inviviovars FH} many of the ordinary type. They are made f 
PICKS OR HANKS 3 z ‘s s 

THAT 18 THE Re PE RATIONS OR MOVEMENTS -F/ with a steel tube running the length of the 

eae igang || handle which takes the file tang, and dis- } 

| tributes the pressure. They are also fitted 

H =with Osgood Can’t Slip Ring which posi- f 

i tively prevents the handle from coming off. 

COUNTER F|/ Protected with an Osgood Indestructible 

will give you, on any machine to which you z Handle and the Osgood Safety Filegrip, 4 
attach it. | the file is 100% safe and 100% efficient. & 
time—permits you — SS. : Try them both and watch production jump. : 
eng ——eeeeee arguments—is a a Soud Oc tee anted sample. : 

May we send you our booklet on ‘‘The Root Counter’’? = A 

8 Chidsey St. 2 z 

THE ROOT Co. Bristol, Conn. = 3 
Charlotte, Representative: ae Representative: 4106 | Jgpuston ana: 2 nie L. OSGOOD TOOL COMPANY H 
aso —_ ar anton St. Detroit Representative: John K. Light, 3 43-45 Pearl Street Buffalo, N. Y 5 
(TBR on aS Ses A ne rR, EO g 
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Help This Man 
Win for You 


WHO is really the man of the hour 
in making your manufacturing pay— 
this competitive day? 


He’s the individual workman who 
cuts a few minutes from an hour's 
task! 


He’s the man who works with accurate 
records of what his machine turns out. 
His task is measured, his progress fig- 
_ ured, his gains “‘checked up” by the 
| production records of 


COUNTERS 


The Revolution Set-Back Counter below 
records the output of any machine where a 
shaft-revolution indicates an operation. 











Sets back to zero from any figure by turning knob 
once round. Supplied with from four to ten figure- 
wheels, as required. Price, with four figures, as 
illustrated, $10.00—subject to discount. Large Set- 
| Back Rotary Ratchet Counter for punch presses, 
etc., to count reciprocating movements, $11.50 (list). 


| Cut 6 size. 


The small Revolution Counter 
at left counts the output of 
the smaller machines, where 
the turn of a shaft means 
turning-out a unit of product. 
This counter, though small, is 
very durable; its mechanism 
will stand a very high rate of 
speed, such as required on 
many types of light’ machines. 
If run backward, the counter 
subtracts. Price, $2.00. (Cut full size.) 
Small Rotary Ratchet Counter, to count re- 
ciprocating movements, also $2.00. 








You will see a “Veeder” for practically every 
machine in the Veeder booklet; you’ll see how 
they speed up machine operators. Write for copy. 


The Veeder Mfg. Co. 


39 Sargeant Street, Hartford, Conn. 
Middle West Distributor Pacific Coast Distributor 


. A. Bringolf F. Somers Peterson Co. 
549 Washington Blvd. 67 California St. 
Chicago, TI. San Francisco, Cal. 























Only The Unafraid Say 


‘‘Buy On Demonstration”’ 











Light grinding operation with H-4 equipment. 


HE manufacturer who is willing to pit 

his equipment against that of other man- 
ufacturers, or even against the actual shop 
conditions under which it must run, has the 
confidence — born of the knowledge of his 
product — that it will more than meet the 
work for which it is being tested. 


OR the work of grinding, filing, scraping, 
polishing, buffing, etc., a demonstration 
of Haskins Equipments gives us the oppor- 
tunity of proving: 
The ease of handling, 
The quick tool set-ups and changes, 
The adaptability to your plant condi- 
tions, 
The accessibility of the tool to hard-to- 
get-at places, and 
The superiority of Haskins Equipments 
over all other flexible shaft equipments. 


= > PP 


UT a short demonstration will hardly 

prove the length of life you can reason- 

ably expect for average conditions. Let us 

give you complete information as to why you 

can expect Haskins Equipments to operate 
satisfactorily for a long period of time. 


R. G. HASKINS CO. 


Portable Electric Machinery 
3452 Lake Street, CHICAGO, ILLINOIS 


BRANCH OFFICES: 


Boston, 259 Franklin St. Cleveland, 362 Colonial Arcade 

New York, 151 Fifth Ave. Detroit, 1645 Howard St. 

Pittsburgh, 5536 Penn Ave. San Francisco, 233 Pacific Bldg. 
Seattle, 918 Western Ave. 





R. G. HASKINS CO. 
3452 Lake Street, Chicago. 


O Send me your new booklet, “Taking The Tool To The 


Work,” and complete information on flexible shafting 
equipment uses for 


O We are interested in a demonstration in our plant. 
Name 


Address 
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the Use and 
Care of Dial 
Gauges is fully 
illustrated in 
this manual 






FREE 
send for it 
today 
oil B. C. Ames Co. 
oo” Waltham, Mass. 
Please send me a free copy of the 
DIAL GAUGE INSTRUCTION 
BOOK. 
NO er Oe eee. 
MRI 5h san rp esa Rm Wb: 095.0 9% wre tozerorareiesle eiewloneie -® iets weale eto nSTO ET 
Re a ee ee ee ree Pe ee re errr rrr 














- 
I An Improved 
\Shore’s Scleroscope 


In the new C-2 type Shore’s 
Portable Direct Reading 
Scleroscope the method of 
clamping the specimen has 
been improved, adding to 
the convenience and rapid- 
ity of testing. 

With Shore’s Scleroscope 
hardness tests may be 
made on any _ size or 
shape piece, without in- 
jury to the most highly 
finished objects, at the rate 
of more than 1000 tests 
per hour—500% _ greater 
than with any other type 
hardness tester. 

Bulletin No. 22 fully describes 


this newest Shore’s Sclero- 
scope. May we send youa copy? 


FOREIGN AGENTS: 
Agent for British Empire, Coats 
Machine Tool Co., Ltd., 14 Palmer 
es bs ea ee +. 8S. W. 
‘amatake es 
Aux Forges de Vulcain, Paris, 

- France. R. S. Stok- 





& 
ted vow 


vis & Zonen, Ltd., 
Belgium and Holland 


WE WILL 
©XHIBIT 


"NATIONAL N 
STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


MUNICIPAL PIER SEPT 2024 


The Shore Instrument 
& Mfg. Company 


Van Wyck Ave., and Carll St., 
JAMAICA, NEW YORK 














Gauges 
Dial Indicators 


for Every Purpose 
Accurate -Rigid -Lasting 
Easily & Quickly Repaired 


Federal Products Corporation 


Providence, R. I. 








15 Elbow Street 

















DECKEL 
ENGRAVING MACHINES 


Eight types and sizes to solve your engraving 
problem. Ask for details on the machine 
you need. 


H. P. PREIS & CO. iInc., Newark, N. J. 
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“LAST WORD” 


UNIVERSAL 


Test Indicators 


Send for Folder 





H. A. LOWE 
1874 E. 66th St., Cleveland, O. 
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“more holes per drill-- 
less time per hole” 


S > 3 ; é SS 
Starrett e oS 
Drill Gage f 5 
No. 22 «at 
ES 


NATIONAL 
STEEL& MACHINE 
TOOL EXPOSITION 


CHICAGO 









wa) 
& Oy. 3 
& Cuma, 
&S ‘ . (o— "ae, 
ss o TACK SANS 
x Eon) 
ES SS c 





Y That’s what they’ll tell you in shop after shop 
where there’s a Starrett Drill Gage in the tool- 
crib. 


Grind your drills to conform to the gage—59° 
angle between lip and axis—and you'll get 
the most work out of it, with the least effort. 
More than 59° means that the drill won’t 
center; less than 59° means that it requires 
extra effort. Either way means poor work, 
broken drills, spoiled jobs and a lot of argu- 
ment. 


In most shops a No. 22 Drill Gage will pay for 
itself in a mighty short time. Better ask your 
dealer to show you one. 


And write us for Catalog No. 23 “D.” 


THE L. S. STARRETT CO. 
World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS. 
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2400 


Files to choose from 





Tt yp 
SPT ty Rad I wy)! I 

ORE than 25 years ago, ; mn A 

the first American Swiss Xe ie el 
files were made. Intended as I 
they were for the most exact- 
ing metal crafters in the world 
—the watchmakers, they had 
to be forged to a most ele- 
vated standard. They had to 
possess precision to the nth 
degree, infallible uniformity 
of cut, shape and size, and a 
keen clean bite at every 
stroke. They measured up to 
these standards, and _ they 
made good. 






Today 2,400 different styles and types of 
files bearing the American Swiss mark of 
quality on the tang are doing their daily 
grind on many more than 2,400 different 
kinds of filing jobs in the hands of vet- 
eran mechanics from coast to coast. And 
yet, though more than 25 years have 
elapsed since the first American Swiss 
Files made their best bow to the critical 
watchmaker, every American Swiss has 
made good on the same rigid standards of 
quality that distinguished the first. They’re 
the kind that master mechanics swear by. 
And they are “cheaper in price per chip,” 
which is the true basis of file economy. 





ROCKWELL reapinc HARDNESS TESTER 


This machine is used the world over because it is 
accurate, speedy and adaptable to a wide variety 
of shapes and sizes of material to be tested. 


















WILSON-MAEULEN (COMPANY _|NC 
3827 Concord Avenue New York 























If you haven’t seen the chips fly beneath 
an American Swiss File there’s a revelation 
in store for you. The coupon below will 
bring you an interesting little booklet chock 
full of interesting facts about files. Mail 
it in. 






Compact—Sensitive—Accurate—Durable 


The “ATLAS JUNIOR” INDICATOR 


Reads over a range of 0.055”—at a glance. Dial 
may be set at zero after adjusting to work. Con- 
tact point can be locked in position for inspect- 
ing. Keep it in your pocket and use it anywhere. 
Details? 













American Swiss 
\ * File & Tool Compan 


N 4io Trumbull Street 
Elizabeth, New Je rsey 








PRICE $7.50 





Sold by 
Dealers 
or 

Direct 


WALLACE BROS. 


160 N. Wells St. CHICAGO, ILL. 











gl 





PRECISION DIAL INDICATOR 


The Precision Dial Indicator 
is made to a quality first 
standard. A feature of par- 
ticular convenience is that 
the dial revolves friction tight 
in the case so the operator 
can work from zero no mat- 
ter where contact with the 
work may have placed the 
hand. Each graduation is 
equivalent to 0.001”, and 
metric scale can be provided 
if desired. A high grade in- 
strument for the most ex- 
acting work. 
May we send you our booklet ? 


FRANK E. RANDALL 


248 Ash St., Waltham, Mass., U.S.A. 





Yad3Wwy 









American Swiss File & Tool Co, 
410 Trumbull St., Elizabeth, N. J, 









Please send me 


booklet. 


my free copy of your 
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_THE PRODUCT OF THREE 


Life may need uncertainty to 
give it spice and color —but not 
so a bolt. 


Uniformity in excellence is the 
cardinal virtue in the manufac- 
ture of bolts and nuts. 


Empire bolts, even under the usual method 
of threading, have always shown a uniform- 
ity of accuracy and strength unusual with 
production in such enormous quantities. 
But threaded on the New Process dies, they 












Uniform in Strength and Accuracy 








show in undeviating uniformity a degree of 
accuracy almost unbelievable and a strength 
20% greater than the ordinary bolt. 


And Empire nuts are uniformly a “fitting” 
match for them. 


We will gladly send samples to confirm 
these statements. 


RUSSELL, BURDSALL & WARD 
® BOLT &NUT COMPANY © 


TU BYG IT GOV ME VEE TR BE. 
Branch Office Branch Office : Pisin oo bes yr Nabe mony 
Seraus Building General Motors Bidg 169 Jackson Screet 68 Eleventh Street 
CHICAGO DETROIT ROCK FALLS, Iits. SEATTLE SAN FRANCISCO 


ELEM AM EMME LLL WERE TEM EE LR ATED: THke 1497) 








GENERATIONS OF BOLT MAKERS 
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SCrews : 


All types. 





z 





QUALITY 


PAYS 


All sizes. 


NN 





Builders and users of high grade tools 
and equipment recognize the value of 


good set screws and standardize on 
MAC-ITS. 


Read what they say about Mac-it 


“‘Most satisfactory that my millwright 
has ever used.”’ 


“These screws have always proved 
satisfactory, and we intend to keep 
right on using them.” 


“These screws have given us better 
service than any set screws we have 
ever been able to secure. 
pense in labor in drilling out screws 
that had been twisted off, alone justi- 
fies the slight additional cost over or- 
dinary screws.” 


The ex- 


No “letting go” under working strains 
when Mac-it screws are used—no tie- 
ups and production losses, but con- 
tinuous, satisfactory performance. 


lla. 

aT 

lta 
il 
sa. 
ai 
a 
ae. 
ie 


- 


Ask your dealer 


for Mac-its 
or write 


THE STRONG, CARLISLE 
& HAMMOND CO. 


General Distributors 


| 1392-1394 West Third St. 


Cleveland, Ohio 











ft <i for 


LATHES, SHAPERS, 
PLANERS, BORING 
MILLS, AUTOMATICS, 
SPECIAL MACHINES, 
MILLING in MR 


haat teen Counterbores 





Another high production, low cost O.K. Tool is the In- 


serted Tooth Counterbore. 


Teeth are of high speed steel 


especially hardened and treated to give exceptionally long 


and efficient cutting service. 


They are securely held and 


can be adjusted outward in steps of 0.005”, so that the 
correct outside diameter is maintained. The teeth can 
be replaced at about a fifth the cost of the whole counter- 


bore. 


Bodies wear indefinitely, and new pilots may be 
secured when needed. 


There are other O.K. Tools that bring production up and 


costs down. 


May we send you our catalog? 


“Our Service Department is at your Command.” 





Shelton, Conn. 





























therefore 


Posts. 























Best Cutting 
Angle 


The Inserted Cutters of Love- 
joy Lathe Tools are held se- 
curely and presented to the 
work at exactly the right 
angle for the most efficient 
cutting. Cutter and holder 
are separate units so that the 
most suitable steel and temper 
for each can be used. Cutters 
hold their 
longer and tool breakage is 
greatly lessened. When used 
up, new cutters can be pur- 
chased for a fraction of the 
cost of a whole tool. 


Efficient Metal Cutting Equipment 


The Lovejoy Locking Principle is 
applied to Lathe 
Heads, Milling Cutters, Turret Tool 
May we send you a catalog 
describing them? 


Tools, 


The Lovejoy Tool Co. Inc. 
Springfield, Vt. - 
Metal Cutting Tools 






































edge 























Boring 
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“Makes 
fine lines 


——— — 


for 


NIQUE. 


THIN LEAD 
Colored 





Figuring Pencils 
Checking 
Underscoring OMETHING wanted 
Blueprints, fer years! A colored 
eo pencil with the same di- 
No. ameter lead as in writing 


pencils; canbe sharpened 
in a pencil sharpener. 


Blue . . 1206 
Red. . . 1207 
Green . 1208 
Yellow. 1209 
Purple . 1210 
Brown. 1212 
Black. . 1213 
Orange. 1214 
White . 1215 
Light Blue 

1216 
Pink «21257 


Light Green 
1218 


An absolute necessity 
for making fine lines in 
color on charts and 
plans—something never 
achieved before. The 12 
colors also enable each 
executive to have his 
own color symbol. 


cAdopted by 
executives + accountants 
draftsmen + photographers 


artists « teachers 
Price useful to everyone 
$ 0 0 Atall dealers, or write us direct 
1 American Lead Pencil Co. 
per ded 237 Fifth Ave., New York 








Makers of the famous Uenus Pencils 





_ 


DIETZGEN 


Blue 


Print 
Papers 


Give the 
Greatest 
Satisfaction 

















am ‘a\/m\ ‘a 


| 

} 
Hi} Aaa“ AAWAA 
| ottotaorto 
They print a permanent 
—deep blue—with sharp, 
distinct white lines, 


a\/a\ /n\,/a 








Each Dietzgen branch maintains 
a thoroughly modern sensitizing 
department and is equipped to furnish fresh stock in any 
quantity upon short notice. 


Made in several grades—one to suit every requirement— 
moderate prices. 


Write for descriptive literature 


EUGENE DIETZGEN CO. 


Enduring worth at reasonable cose 


Chicago New York | EN Philadelphia Washington 
New Orleans Pittsburgh —— Milwaukee —_Los Angeles 
San Francisco est 180s Factory at Chicago 


tT 





Drawing, Surveying & Math & Materials, Measuring Tapes 



















































Just Say You Want 
Them Cold-Drawn 


These are the things you want in 
your Hollow Screws—without want- 
ing to order all details: 


More strength than the ordinary 
broached hollow screw; 30% 


more by test; 


Deep, true, wrench-fitting sock- 
ets; hexagon holes for fast, firm 
assembly ; 


Special-analysis alloy steel, heat- 
treated as each screw requires, 
to develop maximum durability ; 


Accurate threading, so the 
screws won't loosen under vibra- 
tion in moving parts. 


You get these features in cold-drawn 
**ALLENS”’—so long as you get real 
ALLENS. Just say to your Jobber or 
mill supply salesman when ordering 
set screws :— 


“We want them cold-drawn.’’ 


The Allen Mfg. Co. 


125 Sheldon St., Hartford, Conn. 


Branch Offices: 


W. C. Stauble R. E. Gregory 
2704 Rochester Ave. 1029 Wesley Ave. 
Detroit, Mich. Evanston, Ill. 


E. P. Crawford 
3348 No. Park Ave. 
Philadelphia, Pa. 


W. J. McRae 
320 Market St. 


San Francisco, Cal. 
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The drafting room of The White Motor Company, Cleveland, Ohio, equipped with Universal Drafting Machines. 


Universal Drafting Machines 


The automotive industries, setting efficiency standards in every phase of the 
production field, recognize the value of Universal Drafting Machines in the draft- 
ing room. Cleaner drawings, faster work, fewer errors and erasures enable users 
to save from 25 to 50 per cent of the time and cut drafting room costs accordingly. 









. 








Send for the 1926 catalog of Universal Drafting Machines 


UNIVERSAL DRAFTING MACHINE COMPANY. 


CLEVELAND, OHIO 

































And every time you 
want those figures, 
you'll find them waiting 
on this handy rule. Or- 
der today a 


“Polyphase-Duplex”’ 
5 inch. 


Graduated on _ both 
sides. Folded and in- 
verted scales to reduce 
number of settings. 


Puts the figures at your 
finger tips! 
KEUFFEL & ESSER CO. 


\ NEW Y.ORK, 127 Fulton Street, General Otfice and Factories, HOBOKEN, N. L 


» CHICAGO “ST. LOUIS SAN FRANCISCO MONTREAL 
516-20 S. Dearborn St 817 Locust St. 30-34 Second St, 


Drawing Materials, Mathematical and Surveying instruments, Measuring Tapes 
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A Suitable Tool-chest for the 
= Ss MACHINIST 


and 


TOOLMAKER 


One upon which 
you can depend 
tor complete satis- 
faction, for long 
service, for perfec- 
tion of design, 
workmanship and 
finish. Many sizes 
3 and styles shown 
} in free catalog. 


232 Columbia St. 


AGe li aon. Dayton, Ohio 














BENCH DRAWERS 


No. 700 Drawers 12” x 20” x 4” 


$2.50 Each 
Many Other Sizes 


Write for Complete Catalogue 
of Shop Equipment 


Pollard Bros. Mfg. Company, Inc. Steel 
4035 N. Tripp Ave. Chicago, IIl. 











FACTORY EQUIPMENT 


STEEL 
STOOLS CHAIRS 
BENCH LEGS 
TRUCKS DESKS 
BENCH DRAWERS 

Made to Order Specials 

No. Write for Catalog and New 

410 Supplement with ices No. 8-26 


ANGLE STEEL STOOL COMPANY, PLAINWELL, MICHIGAN 




































The Murchey 
Lever Handle 
Collapsible Tap 








Type A 
Self-opening 
Die 

PUTCO 


MURCHEY 


PTTUUTU EEE 


For Perfect Threads 
EXTERNAL—INTERNAL 


What do you thread? On what type machines? There’s 
a Murchey Self-opening Die Head or Murchey Collap- 
sible Tap to handle every type of production threading 
operation; tools so simple and so accurately made that 
they guarantee practically perfect threads on all classes 
of work. 








Send blueprints of your threading operations—our en- 
gineers will indicate the tool that will enable you to get 
most profitable results. 


The Murchey 30 day free trial offer on any tool is still 
open. 


Send for details of Murchey Threading Tools. 
Try one in your plant. 


Murchey Machine & Tool Company 
34 Porter Street, Detroit Mich. 


Philadelphia Office, 2204 Packard Bldg. Cleveland Office, 6007 Euclid Avenue. Pittsburgh Representative, Barney 
Machinery Company, 483 Union Trust Bldg. Chicago Representative, R. E. Ellis Engineering Co., 621 Washington 
Blvd. F. G. Kernan, 8 King St., Jamaica, N. Y. Kemp Machinery Co., 215 N. Calvert St., Baltimore, Md. Stand- 
ard Supply Company, 256 Franklin St., Boston, Mass. De Long Almquist, 414 East Third St., Los Angeles, 
California. Coats Machine Tool Company, 14 Palmer St., Westminster, London, S. W., England. Fenwick Freres 
& Company, 8 Rue de Rocroy, Paris. 


\ ail 
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. 26,200 Threads 


In Cold Rolled Screw Stock 





The Geometric Long Life Chasers did 
this job before showing any sign of 
wear. Thus, Geometric Chaser costs 
are low. 


We have studied steel, hardening, 
grinding, and every condition of 
Thread Chaser making, that we may 
ig you Chasers of longest possible 
ife. 


That is why Geometric Chasers can 
tackle hard stock and stand up under 
it. 

Men experienced in Screw Thread 


Production know there is no better 
method than 


Geometric Die Heads 
Collapsing Taps, Threading 
Machines 


WE WILL 
EXHIBIT 
NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


Gasek 





The Geometric Tool Co. 


New Haven, Conn., U. S. A. 














Madison Boring Bars, 


Increase 
Production 





Madison Boring Bars will cut 
the cost and improve the accu- 
racy of your bored holes. In one 
instance, at the Battle Creek, 
Mich., plant ‘of the Advance, 






Rumely Corporation where they | @A 
make steel pinions in which : 3 
holes 1%¢” diameter by 6” deep -. ‘F 


must be bored, Madison Boring 
Bars were put on the job and x 
they averaged 1200 holes per a 
grind. This was an increase of , 
400 per cent over their old pro- 
duction, as the best they could 
get from any other boring tool 
in stock was 300 holes per grind. 
This is a typical example of the 
efficiency of Madison Boring 
Bars. 


we EE POI A EAD 


aise 


Write for Catalog de- 
scribing our complete 
line of Boring Tools 








MADISON MFG.CO. 


Muskegon Michigan 














When you buy Wrenches— 
don’t experiment 


Specify COES 


Three models. Sizes from 6 inches to 6 feet. 
At good dealers everywhere. 


COES WRENCH COMPANY 


Established 1841 
WORCESTER, MASS., U. S. A. 


AGENTS 
J. C. McCarthy & Co., 29 Murray Street, New York City 
J. H. Graham & Co., 113 Chambers Street, New York City 








DRILL ANGULAR HOLES 


Drill square, pentagon, hexagon, octagon or any other 
angular holes as easily as round ones. The Watts 
Method cannot be equalled for bolt heading dies, 
socket wrenches, or any blind angular holes. 


Get the ‘‘Watts Method Book’ 


WATTS BROS. TOOL WORKS 
760-70 Airbrake Ave. Wilmerding, Pa. 























A NEW TOOL 


ci A For Internal Threads 
High Speed Steel Cutter ground 
after hardening can be taken 


—_ off bar for regrinding and re- 
: placed without resetting. Small 

Pat. O flutes broached on cutter and 
Dec.15,1925 y bar prevent turning. Price 


$5.00—Send for details. 
F. J. LEGGOTT, 20 Cleveland St., Battle Creek, Mich. 
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Send 
for this 
WALL CHART 








DATA ON 
Design and Manufacture of Threaded Parts 


ime Serew 
jacturers of H & G Self Opening Die 
Copies Frarnicied on Rewuset 











Without Cost 
or Obligation 


With this chart (13” x 29”) before 
them your engineers and draftsmen 
will be able to design threaded parts 
for any product according to standards 
established and recommended by the 
Division of Simplified Practice of 
United States Department of Com- 
merce, under the direction of Mr. 
Herbert Hoover; the National Screw 
Thread Commission appointed by Con- 
gress; and various bodies of engineers 
and manufacturers. 


This chart enables designers, engineers 
and draftsmen as well as production 
departments to prepare their threaded 
part specifications so that such parts 
may be produced in the most econom- 
ical manner. 


Send for as many copies as you can 
profitably use. Absolutely no charge 
or obligation. Please use business 
letterhead. 




















a 
met 
zt 
i “- nches Inch Inches 
5 40 125 01624 0995 & 6 164 01804 1360 
6 32 138 02030 1063 £10 32 190 02030 1590 
8 32 164 02030 1324 12 28 216 02320 1800 
“10 24 190 .02706 1477 “1/4 28 0 23. 2130 
12 24 216 02701 1732 5/16 24 3125 .02706 27 
1/4 20 250 03248 .1990 3/8 24 75 2706 §=—.3320 
5/16 18 3125 .03608 .2559 7/16 20 4375 .03248 3860 
3/8 16 375 04059 3110 172 20 500 .03248 4492 
7/16 14 4375 04639 3642 9/16 18 5625 .03608 5062 
vw 13 500 .04996 4219 5/8 18 625 03608 568 
9/16 12 S625 05413 .4776 3/4 16 750 04059 6875 
5/8 11 625 05905 .5315 7/8 14 875 463 8024 
3/4 10 750 .0649! 6480 1 14 1,000 04639 9274 
78 #9 875 07217 .7615 1-1/8 12 1.125 05413 1.0401 
1 8 1.000 119 8723 1-1/4 12 1.250 05413 1.1651 
1-1/8 7 1.125 27' 9789 1-1/2 12 1.500 05413 1.4153 
11/4 7 1.250 09279 1.1024 wed wn place of D182 
1-1/2 6 1500 .10825 1.3281 “Used im piece of 14-28 
1-3/4 § 1.750 .12990 1.5453 Spark Plug S.A. E. Thread Size 
2 -1/2 2.000 14434 1.7717 for SHELL: 7/8”-18 
Veod opines Va ead tm ple 





iG: 13/16"-24 


















Diameters. 1/2, 9/16, 5/8, 11/16, 
an inch 


3/4, 13/16, 7/8, 15/16 of 





rei 
and 1 inch, 1-1/16, 1-1/8, 1-3/15, 
oth 1-1/4, 1-5/16, 1-3/8, “1-1/2, 1-3/4 
on L 
inches. 
1/4, 5/16, 3/8, 7/16, 1/2, 9/16, 5/8, Wore. Ths range of 12 pitch theeade aie eophesblo te specie 
3/4, 7/8 inch and 1 inch at oT 











TABLE 5 
Nationa! Standard Pipe Thread 
Taper io 3 4° te the toot, «Thread form is modified V 
(sorte estar oI Thrwade par Tock) 


Femi Outside Length af Oviside Diam Tap 
nel Diemeter Thevads Pevtect  Smaliend 








1/8 405 27 .190 . 
522 





H & G DIE HEADS 


Styles and Sizes for all Machines 
on which threads are cut. 


A new catalog describing 
the construction features of 
this standardized die head 
is ready for distribution. 
Send for your copy. 


THE EASTERN MACHINE SCREW CORPORATION, NEW HAVEN, CONN. 











: 
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GAIRING 


COUNTERBORES 


AND 


COUNTERSINKS 


STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


MUNICIPAL PIER SEPT 20 24 


CUTTING UNITS 


A twist of the wrist is all that is necessary to lock the tools 
shown above, or any other cutter of this type into the holder, when 
they are in place the ball locks and drives the cutters positively 
while the end of the holder takes the vertical thrust. 


These Gairing tools will cut freely without chattering, and the 
renewable feature of the cutters lowers the cost of your counter- 
boring, spotfacing, and countersinking operations, We also make 
other types of counterbores to suit any job in your shop, and they 
range from '4” in diameter to 6”. Sizes 4” to 3” are carried in 
stock for immediate shipment. 


We will gladly mail you our catalog upon request. 


WRITE FOR CATALOGUE 


THE GAIRING TOOL CO., Inc. 


Counterborers, Spotfacers, Core Drills 
DETROIT 


New York, San Francisco, Philadelphia, Cleveland, Cincinnati, Minne- 
apolis, Chicago, Indianapolis, Baltimore, Pittsburg, Milwaukee, 
St. Louis. . 














Four Tools in One— 
Every One of Them Useful 


One compact combination tool weighing less than 
20 lbs. comprised of 4 handy tools with 4 different 
uses—annealing, soldering, etching and demagnet- 
izing. 


Every shop needs one of these handy outfits. Count- 
less operations can be done profitably with the 
“Luma” at an almost negligible cost. 


The “Luma” is easily portable—no working parts 
to joggle out of order,—efficient and costs no more 
than a straight Demagnetizer. Pleased to send 
details. 


Luma Electric Equipment Co. 
P. O. Box No. 132, Main Office, TOLEDO, OHIO 











Champion 


You expect more of a champion—and you 
get what you expect when you buy 
Champion Tools. More convenience— 
more wear—more profit. 


Champion Tool Holders, Expanding 
Mandrels, Shop Furniture, Emery Wheel 
Dressers, Lathe Dogs, C. Clamps. 


THE WESTERN TOOL & MFG. CO. 


SPRINGFIELD, OHIO, U. S. A. 














__TAPS and DIES 


STERED The Famous “Carpenter Quality” 
BNE Mar Precise Uniform Durable 
Cc J. M. Carpenter Tap and Die Company 
m7 Oldest Tap and Die Makers in America 


Pawtucket Rhode Island 

















=> BETTER TOOLS 
<Otlie For More Work 


The unusual in Lathe Dogs, Centers and 
Tools, Vise Hold Downs, are listed in our 
Catalog 21-M. Let us send it to you. | 
The Ready Tool Co., tranistan Ave., Bridgeport, Conn. | 
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One 


ea 





FORE re em 


Owe a bushing replacement was a 
big expense, calling for the precious time 
of a highly-paid toolmaker. But now—just 
another standard-size XLO bushing from 
the tool crib! 


cA minute—instead of hours! That’s what 
XLO Bushing Standardization has con- 
tributed to your cost reducing problem. 











| do this Job— 


~XEO Drill Jig 
Bushing 





Minute to 


Instead of 
Hours f 











Ask for Yours! 


Read the story of Jig Bush- 
ing standardization in the 
illustrated booklet, ‘‘Low- 
ering the Cost Per Hole.” 
It will be mailed free 
with data sheets listing 
2534 standard sizes. 


Ex-Cell-O 
Tool & Mfg. Co. 


ODS 


1467 E. Grand Blvd. 
DETROIT 
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THIS IS A “REPEAT ORDER” 
WHICH PROVES THAT 


“CLARK CUTTERS CUT COSTS” 


OVER 1800 Lbs. OF HIGH SPEED STEEL USED 
12" DIAMETER 5%" BORE 


Clark Cutter Company 


1304 HARPER AVE., DETROIT 














BURR 
Key SEATERS 
CUT PERFECT 

Key SEATS 
IN SHAFTING 


ANY SIZE, ANYWHERE 


Useful everywhere, 
necessary, in the re- 
pair shop. 

JOHN T. BURR & SON 


432 Kent Avenue 
BROOKLYN, N. Y. 

















SCREENS OF ALL_ KINDS 
Chicago Perforating Co. 


SAVE DELAYS AND MONEY 
2445 West 24th Place 
Tel, Canal 1459 nei CHICAGO, ILL 


OQ 
WY 
: 


Pertorated Petal Machinery Guards 






























THE GAMMONS HELICAL 
CHUCKING REAMER AND END MILL 


Ezz 
They do better work and do it faster. There’s a reason. 
Note the design. It combines a fast cutting end with a 
smooth cutting body. Chatter is eliminated and perfect work 


results. Let us tell you more about them. What size do 
you want price on? 








The Gammons-Holman Co. 
Dept. M. Manchester, Conn. 





They Cut Fast and Smooth as Glass 


























Anderson improved 7 - made in 
; aa. 

Balancing Ways tes —— aaa 
reatest | 

NO LEVELING REQUIRED Swing | Distance | Capacity 
Standards 

Four chilled 20 in. | 20 in. | 1,000 

iron discs 60 | 30 «| 2.000 

rotate on «| BB | 13,088 











THE SOMMER & ADAMS CO. 


18511 Euclid Avenue “3s Cleveland, ‘Ohio: 


CUTTERS OF ALL KINDS 
MULTIPLE SPINDLE HOBBERS 


HORIZONTAL BORING, DRILL- 
ING AND MILEING MACHINES 








ball bearings 
ei A simple andexcel- 
lent device for bal- 
ancing, straighten- 
ing and trueing. 






Write for 
full information 


Manufactured by 
ANDERSON BROS. MFG. CO., 2GC.KISHWAUKEE STREET 

















SPECIAL 


and Standard, Milling Cutters, 
Saws, Gear Cutters, Circular ©) 
Slitting Knives and Special 
Tools. 


COWLES TOOL COMPANY, Cleveland, Ohio 


MILLING CUTTER SPECIALISTS 
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That is an 
Efficient Tool! 


HE Boss knows—he judges by 

results. Williams’ “Agrippa” 
Tool Holders are time and money 
savers, with up-to-date, patented 
improvements not obtainable in 
other designs. Here is an example, 
typical of many in this superior line: 


Cutting-off and Side Tool—ONE 
Holder takes BOTH styles of Blades. 
A tool that performs both cutting- 
off and side work, by the mere sub- 
stitution of suitable cutters, tells its 
own story of economy. 


Don’t accept less efficient, more com- 
plicated tools. Williams’ “Agrippa” 
line is far superior in design, conven- 
ience and economy—unexcelled in 
quality. All sizes for all regular 
machining operations. Literature? 


J.H. WILLIAMS & CO. 
‘“‘The Drop-Forging People’’ 
New York BUFFALO Chicago 





es 


TOOL HOLDERS 
“THE HOLDERS THAT HOLD” 
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Manufacturing Reamers for 
Big Production Plants 


Our policy of developing reamers for 
new or unusual work at our own risk 
has prompted many big manufacturers 
striving for high production to turn 
their reaming problems over to Bru- 
baker experts. 





Reaming has advanced as an efficient 
production operation with the develop- 
ment of the tools. Speed, accuracy, cost, 
practicability—all depend on the steel 
and the design of the reamer. Brubaker 
Reamers are made to insure maximum 
efficiency and low costs on every ream- 
ing’ operation. 


‘soug usnNwanud 








A large line of standard reamers (in 
stock to meet our customers needs), to- 


gether with the Brubaker policy of quick 
deliveries (10 days), on “specials” make 
Brubaker the manufacturing reamer 
for industrial and other quality work. 





Send for a catalog 


Also manufacture various other style Reamers, as well as 


Taps, Dies, End Mills, etc. 


W. L. BRUBAKER & BROS. CO. 
Factory: MILLERSBURG, PA. 


Sales Office: 
50 Church St., New York, N. Y. 
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REN POET 8 


Plant of The Threadwell Tool Sompany, Greenfield, Mass. 


Exponent of confidence 
in Threadwell Service 


Up-to-date production: facilities do not guarantee 
business growth and’ success. They are but the 
tools used to express an idea in tangible form, How- 
ever, their continued operation | and expansion 
depends upon the confidence: of customers: --and ee 
this confidence is initiated and setntparied only by Oe See Tunctins seems F $n 
providing worthwhile service. 





That Threadwell Serviée j is appreciated aed chek it 
is making substantial savings for our Customiers is 
attested by the consistent increase: in.repeat orders 
cand a constantly erowing) Ist ob ner pees. oe: 













& 
Seo ORR ARLE RE ER RRR NEN I SRT 


Final inspection of Threadwell Tools. 


“Greenfield, Mass. ; | 


<p ‘saich. 18 S. Chintton st ree ee Chica, a 
véland, O. ~ 604 Mission St... .. San Fr 

Tila Pa. 246 St. Paul St, Rochester, } 

.. Pittsburgh, Pa. 230 South Penn St. Tediaoapli ind. 

10 Porter Ste, a SY acipast o Vac Gs” 







LRT IT STAIN IEE A SR NN Z 


AR ES MIN EP ERITREA RIO 
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MADE IN 








TRADE MARK, REG U S PAT OFF 


NATIONAL 


Ce 





MILLING CUTTER ENGINEERS 


TOOLS THAT GO AND GO 


my NATI Lk. 

suveig| GODDARD & GODDARD COMPANY  (@eaanant 
CHICAGO 

DETROIT NICIPAL PIER SEPT "0 






























It’s Inevitable - - 


When you try Colton-Detroit High Speed Twist Drills it is 
inevitable that you will accept them as standard equipment for 
your shop. Their ability to stand up under high speeds and 
heavy feeds through the toughest metals will convince you of their 
value on your work. 


Colton-Detroit High Speed Drills are made with unusual refine- 
ment of the steel in the web and flute, assuring exceptional cutting 
qualities of the point and lips, and producing the greatest num- 
ber of clean, smooth holes between point grindings. 















Tmmediate delivery can be made of all regular size drills from 
our complete stock. 


Colton “Specials” used exclusively in many of the largest — 
give maximum, satisfactory service at the lowest cost. Always 
glad to quote prices and delivery. 


























Avenue, East 






San Francisco: L. G. Henes, 75 Fremont St. Los Angeles: L. G. Henes, 1418 Santa Fe Ave. Cincinnati: Advance Tool 
Canal and Jackson Sts. 





ARTHUR COLTON CO.,, 7818 Jefferson Detroit, Mich 


REPRESENTATIVES: New York City: F. A. Brady, Inc., 30 Church St. Milwaukee: General Sales Agency, 3205 Vine 8&t. 
Pittsburgh: Samson Tool & Machine Co.. 6129 Jenkins Arcade Bldg. Philadelphia: Wenson Tool ¢ 745 North Sixty- ee 
05 
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| THE GEM DRILL PRESS VISE 


Drilling can be put on a new production basis by 
installing Gem Drill Press Vises. The swivel 
jaw quickly and automatically adjusts itself to 
tapered’ and odd shaped work, the V grooves in 
both jaws hold work firmly in either vertical or 














Made in 3 sizes up to 101%’;—-send for circular 
and price list. 


horizontal positions. 


More time is allowed for actual production, when 
the drill press is equipped with a Gem— it reduces 
setting up time. 







J. E. Martin Tool & Die Works 


548 West State Street, SPRINGFIELD, OHIO 




















The Pronto Quick Operating and 
Wide Opening Lever Vises 


Designed for Milling and Drilling Machines and is especially 
adapted for any work where a large number of pieces are 
to be quickly handled. MADE IN THREE SIZES 












No. 1 6%” 
long-8 lbs. 
$50.00 
No. 1% 8%” 
long-17 lbs. 
$60.00 
No. 2 9%” 


long-33 lbs. 
; $70.00 
Prices subject to discount of 45% 


MANUFACTURED BY 


EDW. PURVIS & SON 


110 YORK ST. successors to CARTER & HAKES BROOKLYN, N. Y. 


























Angle Work Without Special Fixtures 


For drilling holes, milling or 
planing at various angles on a 
single piece, the Boston Uni- 
versal Angle Plate is ideal. 


Clamp the work to the Plate. 
and without further setting it 
can be moved through 360° 
horizontally and 120° vertically 
and locked in position within 


an accuracy of 5 minutes. Saves 
hours of time and replaces many 
expensive special fixtures. 


Let us send catalog. 


Boston Scale & Machine Company | 


100 Ruggles St., Boston, Mass. 


Agents for Great Britain, Belgium, 
Italy, India, Burmah and Ceylon, 
Japan, Formosa and Korea. Alfred 
Herbert, Ltd., Coventry, Eng. 























The DANGER of not 
having enough 


VISES 


“Not enough” means that workers will often 
have to leave their working stations and go 
to some distant point to use a vise. Often 
they have to WAIT for a vise to be vacated, 
or make a second trip. Possibly they stop 
and talk to other workers on the way “out” 
and on the way “back”—two idle instead of 
one. Puta 


REED VISE 


right at the work station of every worker who 
has even but occasional use for one and you 
will save money. 


Reed Manufacturing Co., Erie, Pa. 


Send for BOOKLET explain- 
ing the superiority of “Reed” 
G 4, a gh 4 








09 9.4W G33u 




















WH.NICHOLSON-& CO. - 








A job can be placed so it overhangs the jaws on this mandrel, which permits the facing 
down of the side without the turning tool damaging the mandrel. You cannot do this on 
a solid mandrel. Write us for further information and prices. 


W.H. NICHOLSON & CO., 114 Oregon Street, Wilkes-Barre, Pa. 
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Pressed Steel Bodies 3000 in Use. 
For Holding Abrasive Rings, Hubs to Suit All Kinds of 
a 


Wet or Dry Grinding. Spindles and Machines, 
= 


F CLAMP Rime, SPLl® om ONG PraAce ‘ 
oot > Nine Sizes 
‘ 








For use on 





ie 0} 


Paussen Srecr Boov 


4 


Disc, Floor, | Holding solid 










































Knife, Guide . a | abrasive rings. 
HU 
Bar, Pulley, -StybEt STYLES | | 10” to 30” 
\ 
= a | . 

Safe-Plate | | , | diameter 

| | | 
Edge, and — | pa | 
Special ovat TT oe al In a class 
Grinders, or | ZA 4 | ; by themselves 
any place | _ oom | te. (Ses lo 

kp Prahran 
where face | Make your 
grinding — rae 1! 
: cere Bag profitable. 
is done. Avery y f : - 
Crane Riwe Borrs-+ (fe | 5 3 
ITS USE DRI] : I LIST PRICES 

A good one for your driller, miller, No. 3, Jaws 6” long, with attachments, $45.00, without $40.00 
shaper or planer. Bi aera ng ears as aa es No. 4, Jaws 9” long, with attachments, $60.00, without $54.00 
The attachments mean that you can = MAKE PLATE FOR SEVERAL BUSHINGS No. 5, Jaws 12” long, with attachments, $85.00, without $75.00 
do much duplicate drilling without the ANO TO SUIT THE WORK V-Jaws extra, No. 3, $5.00; No. 4, $7.50; No. 5, $10.00 each. 


cost of a jig One V-Jaw is usually sufficient per vise. 
















Any vise will pay. More time is con- “0/uUST 
sumed in catching work than drill- S8US"'NS BUSHINGS INTER* 
ing it HOLDER HANGEABLE ANY 

, STAND SIZE UP TO 1 1/16” 








mo HANDLE 


HOLDER Le (ij ‘ R 
stop Roo Me ; > <= halle ed ie Kin, 
hy é ; 














Se 








WRENCH DROP FORGSO 





Fig. 2. Without Jig Attachments Fig. 1. With Jig Attachments Fig. 3. V-Jaw for Round Work 
THE GRAHAM MFG COMPANY Great Britain—Richard Lloyd & Co., Ltd., Birmingham. 
e aalee France, Italy, Switzerland, Spain and Holland—Fenwick Freres & Co. 
71 Willard Ave., Providence, R. I. Germany—A, Kayser, Oranienstrasse, 126, Berlin. 






































Heavy cuts and hard 
pulls can’t loosen work 


when it is gripped in a 
Sweetland Chuck. Made 
with reversible jaws 


with universal or inde- 
pendent action. Sizes 
for every need "to 24” in 3” steps to 


42” in 6” steps. 





Yost Vises are designed and constructed to THE HOGGSON & PETTIS 
exactly meet the needs of the modern ma- MFG. COMPANY 
chine shop—vises that will hold fast until NEW HAVEN, CONNECTICUT 





released. They are made of a special com- 
position metal of exceptional toughness to 
stand the hard usage that is bound to come 
daily to a tool of this kind. 


Yost designers keep Yost Vises up to the 
requirements of the modern machine shop; 
—stock vises can be had for every stand- 
ard need. “Specials” made to order for 
exceptional uses. Every Yost Vise is fully 








guaranteed. . . i, ts 
The Yost Line includes Stationary, Ad- 
justable, Saw, Swivel Vises, also Drill D & w MAGNETIC CHUCKS 
Press, Pipe Vises, Anvils, etc. An extended line of flat and rotary chucks with a 
variety of attachments to convert flat chucks into 
Send for Our Catalog. vertical, taper or swiveling types as required. Let 


us send circular and complete information. 


YOST MANUFACTURING CO. J. & H. ELECTRIC CO. 


MEADVILLE, PA. 161 Clifford Street PROVIDENCE, R. |. 
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The “PROCUNIER” 


“Double Jaw’ Quick Change Chucks 





























TITTTTITITITLITLLLE 


Litt 











Change your machine to a semi multiple 
—use a “Procunier” “Double Jaw” Quick 
Change Chuck with a collet for every tool. 
The Pep Spring speeds collet changes, and 
insures a non-slip grip. 


JGRURRERGRRCRURRORORROREERS! 


Catalog M for complete details of 
‘*Procunier’’ Tapping Devices, 
Quick-Change Chucks and 

Stud Setting Tools. 


WILLIAM L. PROCUNIER 


18 So. Clinton St., CHICAGO, ILL. 


SECERSERAERRARASATROGAAARROGRRORRRRERSRR ARR RRGERR ROAR RRR RRR GRRGORRRROGRRRRGRDGHERRRORSRORREET 


TITITITITITILILIDIDILILL TL 
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ERRINGTON 


Main office and works: 
Staten Island, N. Y- 


Boston Office: 
830 Old South Building 


Chicago Office: 
612 W. Adams Street 


MULTIPLE 
vex TAPPERS 


Catalog 
Francais : 
Edgar Bloxham 
Paris 
12 Rue du Dei 


Also 
Multiple 
Tapping 
Heads 
for 
Single 
Spindle 
Drill 


Press. 


oat AS 











ERRINGTON TAPPERS reduce tapping costs to the minimum, 
insure exact duplication of work, are simple, compact and 
long wearing. Taps up to %” can be used with only 2%” 
between centers, and larger sizes are proportionately com- 
pact. In the job shown in the engraving 2560 %” holes 
were drilled and tapped in malleable iron gear cases in eight 
hours. Let us figure on your line of tapping. 


Errington Opening Die-heads; Collapsing Taps; Opening 
Stud-setter; Friction Stud; Nut and Screw-drivers, etc. 














Faster. Chucking 


Barker Wrenchless Chucks are quick, simple, 
—positive,—self-centering and sure gripping. 
A swing of the lever grips and holds the 
work fast under the heaviest cuts—another 
swing of the lever releases it. Wherever 
there is a production job 
there is work for a Barker 
Wrenchless Chuck—ask for 
details. 


Thomas Elevator Co. 
(Chuck' Division) 
24 So. Hoyne Ave., Chicago 
The BARKER Wrenchless Chuck 
was developed and is manufactured in 
the Chuck Division of Thomas Eleva- 


tor Company—a separate department 
maintained for this single purpose. 




























We willexhib 

Steal ry hice 
Tool Exposition 
Chicago 

gi No. 


NEW! 

.. Catalog R 22 
‘ Just Out 
“LOGAN”’ 


Air Operated Labor Saving 
Devices. 


Chucks Presses 
Cylinders 
Work Ejectors, etc. 
ped: y Greater Economy— 
your Multiplied Production. 
copy 


The LOGANSPORT MACHINE CO. 


529 Market Street, Logansport, Ind. 










































The Union No. 83 
Combination Chuck 


One chuck that will give vou the same ser- 
vice as two—a rigid Indenendent Jaw 
Chuck or an equally efficient Universal Jaw 
Chuck—as you desire. Easily and quickly 
changed from one type to another—effect- 
ing big savings in set-up time. 3 or 4 jaws, 
easily removed, changed or adjusted—a 
genuine production booster. 
Send for complete catalog of Union Chucks 


Union Manufacturing Co. 
Makers of a Complete Line of Chucks 
NEW BRITAIN CONN., U.S.A 


BRANCH OFFICES WHERE STOCK IS CARRIED: 


New York, 26 Cortlandt St. Cincinnati, 806 Sycamore St. 
Chicago, 25 So. Jefferson St. San Francisco, 770 Folsom St. 
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BARBER-COLMAN 
PRODUCTS 


Hobs 
Hobbing Machines 
Hob Sharpening 
Machines . 
Milling Cutters 
Tapping 
Attachments 
Universal Vise 


Chucks 





WE WILL 


EXHIBIT 








AM Til tre 
if STEEL & MACHINE 
| TOOL EXPOSITION 


—___ CC Reto 


u MUNICIPAL PIER SEPI 2024 









Saved $1200 


in Equipment alone! 


MANUFACTURER figured that special jigs to drill and 
ream forty different parts would cost $1800. He bought 
a John No. 2 Universal Vise Chuck to do the work, and his 
expenditure for jaws, bushings and chuck totaled $600. 
There’s a clear saving of $1200. 
_ The John Universal Vise Chuck and equipment was on the 
job, saving money, in a fraction of the time required to build 
the special jigs. There’s another saving. 

As for production—this manufacturer says “For a large 
run of small parts, the John Universal Vise- Chuck cannot 
be beat”’. 

These are facts and figures—net. Worth thought and 


action. For example—ask us for sizes and prices of John 
Universal Vise Chucks. 


BARBER-COLMAN COMPANY 


General Offices and Plant 


Rockford,11I_USA. 
















Self-Tightening 
Dependable 
Long-Life 







Saves time. 







the machine. 



















Ghe NEUDECK 


Patented 
Full-Automatic 
Quick Change 
Self-Centering 


DRILL CHUCK 


A Marvelous Development in Chuck Construction 


Eliminates all Chuck troubles. 
Avoids breakage of Drills. 


Increases production. 


Insert or remove drills instantane- 
ously without stopping or slowing 


Unfailing Easy Release 


no matter what speed or load. . 

Slipping of Drill Impossible anil 

No Scoring of Drill Shank. 
Fully Guaranteed 


Agents and Distributors Wanted 


T. C. WEYGANDT CO. 


250 West Broadway 
New York, N. Y. 


CUSHMAN LATHE CHUCKS’ 


“There is somuch to tell about our- 
Chucks as we build them to-day 
that inno less space than that“ 

of our Latest Catalog can we 
even approach doing jus; 
tice to them. 
















Use the Casler Off- 
set Boring Head 


To reduce the cost of jigs and fixtures 
and the Casler Twin Screw Drill Chuck 
to reduce manufacturing costs. 


Send your inquiries to 


HERMAN CASLER 
Canastota. N. Y. 














LAVOIE AIR CHUCKS 


See them in operation! Note speed and 
simplicity and you’ll want them for your 
chucking. May we send the booklet? 


The Frontier Chuck and Tool Co., Inc. 


30 Letchworth Street, BUFFALO, N. Y.,_U. S. A. 
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TheNew 


: frcabodupper Chuscke 


Outwears Others Three to One 














One piece case hardened body ground to within half 
a thousandth, fundamentally correct and conven- 
ient design and ball bearing construction—here is 
the secret of the perfect mechanical balance that 
makes Jacobs Super Chucks not only exceptionally 
efficient in operation but remarkably durable. 


Jacobs Super Chucks for the Drill Press, 
Tapping Machine, Lathe or Screw Machine. 
Send for details. 






Ground Arbor Hole Design of Body 








Greater Accuracy DecreasesWeight 







Bi eh Be Bl 
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+ Threaded Plug 
Readily Removable 
Ball Bearing 


Eliminates Friction 


























Coarse Pitch Body Deeply 
90° Thread Case Hardened 
Rapid Action Reduces Wear 


Greater Strength 


THE JACOBS MANUFACTURING COMPANY 


HARTFORD, CONN. 
The world’s largest producers of ‘Drill Chucks’ 
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When You Want 
a Spring 


of any size—any length- any lead 
either expansion or compression 


Make It on a Rapid Spring Winder 


A simple, easily operated device 
‘for making all kinds of springs. 
No need for your shop or machines 
to be at a stand-still because of a 
broken or worn out spring. This 
machine will make exact duplicates 
of any spring—either compression 


either right or left hand 

pitch. 

Send today. Satisfac- 
tion guaranteed. 

A time and money saver 

for every factory, ma- 
















or expansion—and do it quickly chine shop, tool room, re- 
and easily. No need to tie up an pair shop, garage, service 
expensive lathe and an_ expert 


station, hardware store, 
implement store and 
farm. Get one today. 
Money back if not sat- 
isfied within ten days. 


mechanic’s time to make a simple 
little spring. A boy can do the 
job quicker, better and easier on 
the Rapid Spring Winder. Will 
make any size spring 
simply by changing 
size of mandrel. 


Adjustment of cam 
regulates pitch or 
“lead” of the spring. 
Makes springs with 





Price Complete 


With large and small handle for use on different 

size mandrels, and 7/16 inch mandrel and 

wrench, all for only $12.50. Sold through Jobber or sent postpaid 
to any address in United States on receipt of price. Also be sure 
to give name of your Jobber. 


The Fostoria Screw Company 


3008 Blue Print Ave. Fostoria, Ohio 





BCHATILLON 


Precision 
Springs 
For Durability 
and Accuracy. 


a 
i 


For 90 Years 
Spring 
Manufacturers. 


Send for our 
Booklet 
‘Helical Springs”’ 


JOHN CHATILLON & SONS 


Established 1835 
New York, N. Y. 


99 Cliff Street 











Cut the cost of nut turning by 
avoiding lost motion 
OhAe 


FAVORITE *aicher" WRENCH 


works with a perfect mechanical movement 
that speeds up the nut turning, and saves 
money. 


If you are still using the 
old-fashioned wrench send 
for booklet ‘“‘Reduce the 
Cost of Nut Turning.” 


Greene, Tweed & Co. 


Tool Department 
Sole Manufacturers 


109 Duane St. New York 














“‘Wear Ever’’ 


Adjustable Spacing Collar 
For aw Machine Arbors 


Hardened 


SAVE 
SET-UP 
TIME 


Ground 





Make positive and parallel adjustments in steps of 
.002” without removing cutters from arbor. 
Stock sizes for 4” to 214” arbors, sent on approval. 


SCULLY-JONES & CO., _ pivision 


13th and Robey Sts., CHICAGO, ILL. 








Facing on the Drill Press 


use the M-D Facing Head; it 
faces like a lathe, has a single 
point tool which travels radially 
from center outward or reverse: 
feeds automatically and _ faces 
diameters from 6” to 24”. 
Details and prices? 


MUMMERT-DIXON COMPANY 
HANOVER, PA. 














Hjorth Perfection Spring Winder 










No factory complete without one. Makes 

every kind of springs. shee or left-hand. Hjorth 
Capacity to 3/32 wire 

Capacity to 3/16 wire 2.50 If interested, Lathe2Too! 
Capacity to 5/16 wire 5,00 send for circular, Company 


410 Tremont St. 
Boston, Mass, 























Woburn, Mass. 





(Patented) py ardware Acents Wanted 
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‘Lhe 
Green 
Section 





Containing the latest lists of used 
and rebuilt metal working ma- 
chines, tools and accessories. 


MACHINERY, 140-148 Lafayette St., New York 


A 
Me 

























Drills 


No. 1—1 spindle Avey B.B. 

No. %—2 spindle Avey B.B. 

1 spindle Henry & Wright B.B. 

No. 30—10 spindle Natco. 

No. 2—10 spindle Fox. 

No. 17—4 spindie Foote-Burt. 

6 spindle Bickford. 

24-in., 32-in. and 36-in. 
upright. 

30-in. and 36-in. American Radials. 

No. 1 Baker Bros. high speed. 


Cincinnati Bickford 


Plain and Universal Grinders 


6-in.x32-in. Norton plain. 
10-in.x36-in. Norton plain. 
10-in.x72-in. Norton plain. 
12-in.x36-in. Cincinnati universal. 
12-in.x36-in. Landis universal. 


Surface, Cutter and Tool Grinders 


No. 22—12-in. Heald Surface. 
No. 16 Blanchard Surface. 

14” Pratt & Whitney, Surface. 
No. 2 Diamond, Surface. 

No. 3 Brown & Sharpe, Surface. 
No. 6 Besly, Disc. 

No. 190 Wells, Cutter. 


Wasted Time Costs Money! 


Choose Your Used Machinery 
Here and Save Both 


Vertical and Horizontal Boring 


Machines 


24-in. Bullard Vertical New Era. 

72-in. Niles Vertical. 

102-in. Poole Vertical. 

5-in. bar Barret horizontal, cylinder type. 
No. 32 Giddings & Lewis horizontal. 

No. 1 Lucas horizontal. 


Presses and Shears 


No. 3 Sidney. 

Nos. 4 and 5 V & O. 

No. 2 P.G. Ferracute. 

No. 2'4 Billings & Spencer (Trimming). 

3-in. capacity Long & Allstater Bar Iron Shear. 
200 ton Hydraulic Press. 


Planers and Shapers 


24-in.x6-ft. Ohio Planer. 

30-in.x6-ft. Gould & Eberhardt Planer. 
30-in.x10-ft. Flather Planer. 
30-in.x8-ft. Whitcomb Planer. 
36-in.x10-ft. Woodward & Powell Planer. 
42-in.x36-in.x12-ft. Cincinnati Planer. 
60-in.x48-in.x10-ft. Pond Planer. 


16-in.x6-ft. American. 

16-in.x8-ft. LeBlond. 

16-in.x7-ft. LeBlond. 

20-in.x8-ft. Lodge & Shipley. 

20-in.x8-ft. and 12-ft. American. 

24-in,x10 and 12-ft. Lodge & Shipley. 
30-in.x12-ft. Lodge & Shipley. 

38-in.x20-ft. Schumacher-Boye. 

42-in.x20-ft. H. C. Fish. 

30-In.x22-ft. Lodge & Shipley, heavy forge type. 


Plain, Universal and Vertical 
Millers 


No. 0-% Cincinnati plain. 

Nos. 2, 3 and 4 Cincinnati plain. 
Nos. 1, 2 and 3 Brown & Sharpe plain. 
No. 1 Kempsmith universal. 

Nos. 2 and 3 Hendey universal. 

No. 2 Cincinnati universal. 

No. 3-A Brown & Sharpe universal. 
No. 3 and 4 Cincinnati Vertical. 


General Miscellaneous 


No. 2 Baker Bros. Keyseater. 
3-in. and 6-in. Cutting-off Machines. 


No. 1 Cincinnati, Cutter. 
No 2 Walker, Cutter. 
No. 1 Greenfield, Cutter. 


Turret Machines 


114-In., 2%-in., and 3%-in. Acme. 
1-in. and 14%4-in. Pratt & Whitney. 
%-In. to 6-in. capacity, Cleveland Automatics. 
%-In., 3%4-in., 4%-in., Gridley Automatics. 


72-in.x20-ft. Pond Planer. 

16-in. and 24-in. Gould & Eberhardt Shaper. 
16-in. and 20-in. Cincinnati Shaper. 

20-in. American Shaper. 

20-in. Cincinnati Shaper, traveling head. 


Lathes 
12-in.x5-ft. Hendey. 
14-in.x6-ft. Lodge & Shipley. 
























2-in. Acme Bolt Cutter. 

2%-in. Acme Bolt Header. 

No 2 Garvin automatic tapper. 

No. 75 Heald internal grinder. 

No. 60 Heald cylinder grinder. 

6-in. Gleason Generator. 

36-In. Gould & Eberhardt automatic spur and 
bevel gear cutter. 

36-in. Power Gang Slitting Shear. 


HENRY PRENTISS & COMPANY 


BUFFALO HARTFORD ROCHESTER 


149 Broadway 
BOSTON 


New York, N. Y. 


SYRACUSE 











THE BEST WE HAVE— 


Press Gap, No. 6 Rockford Gd. 

Press S. S. No. 512 Niagara. 

Air Compressor, 3” x 3” cyl. 

Champion Duplex mtr. dr. cap. 14 cu. ft. at 
250 R.P.M. and 150 lb. pressure. 

Boring Mill, 42” Bullard Vert. 2 hds. 


Any Tool—Anywhere— 
« Any Time 


If we have it, 
it’s Good. 





Drill, Hvy. Duty, No. 2, 24” Baker. Cap. 1,” 
. to 21”. 

If we haven't, Geer Cutter, No. 5, 48” x 10” B. & S. spur 
we'll get it. gears. 


The E. L. ESSLEY MACHINERY CO. 


551 W. Washington Blvd., 78-80 W. Water St., 
CHICAGO MILWAUKEE 











FOR SALE 


Large Quantity Tool Steel 
All kinds and sizes 


Grinding Wheels 
Gears, new Morse gears cost $2,600.00 and 
will sell for 15% of cost. 


Steel Tubing about 40,000 seamless steel 
tubing 1 in. diameter to 10 in. 


Also surplus stock of Grobet files, casters, wood screws, 


Send 
for 
_ List. 






eee. Pe 
" MOREY & CO. 
410 Broome St. 
New York City. 


Please send me a copy of your booklet as advertised in 











MACHINERY. all kinds and sizes, thumb nuts, thumb screw blanks, brass 

N butts, chest handles, universal joints 1” diameter, Crystox 
ee ee ee ee eee ae te a eee ae ee ee ee ea ee ee ee ee rae ee ee ee ee Pe eS & Manning grinding discs, 24” Behr emery paper, 30-36-48” 

RTT gi boa a gg areal eS sat ie Si Rte hte gE cane ohn! ee Garnet paper. 

EA Oe ae a Te a ne a es Bausch @ Lomb Optical Co., Rochester, N.Y. 
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Special Sale of Brand New Tools in Sets at Bargain Prices 


Critchley Type Expansion Reamers 


Service Set No. | containing (8 Reamers in Oak Case) 


Sizes 15732 to | 1/16-in. $15.00 each. 


Set No. 2 containing (4 Reamers in Oak Case) Sizes 
1 1/16-in. to 1 25/32-in. $18.75 each. 


Mfgd. by L. O. BEARD TOOL COMPANY 





Sets of Wire Gauge Drills No. | to 60, inclusive— 
Carbon Steel $2.00; H. S. $7.50. 


Sets of Jobbers S.S. Drills 1/16 to '4-in. by 64ths— 


Sets of Straight or Taper Shank Machine Reamers— 
Sets % to Yy-in. by 32nds—13 sizes; Carbon Steel 
$6.98; H. S. $13.35. 

Sets 9/16-in. to l|-in. by 16ths—8 sizes; Carbon Steel 
$8.68; H. S. $17.48. 

Sets of Morse Taper Reamers—No. 0 to 4—$4.42 per 
set. 

Sets of Hand Reamers—Sets !% to !4-in. by 32nds— 
13 sizes; C. S. $7.72. 

Sets 9/16 to I-in. by 16ths—8 sizes; C. S. $8.88. 

Sets | 1/16 to 1!4-in. by 16ths—8 sizes; C. S. $16.40. 

Sets of Taper Pin Reamers—No. 000 to 5—$3.40 per 
set. No. 6 to 14—$14.78 per set. 

Single Reamers or Drills sold at 70% Discount. 

Special Prices on Staybolt Taps—Hand Taps—Pipe 
Taps—Milling Cutters, etc. 

Sets of Standard Morse Taper Shank Twist Drills— 
Y% to I-in. by 64ths; 61 Drills. High Speed $47.10 
per set; Carbon $26.10 per set. 

Sets ranging from 14 to 1%-in. by 64ths; 49 Drills. 
High Speed $78.78 per set; Carbon $43.60 per set. 

Sets of Carbon Morse Taper Shank Drills—1-in. to 
2-in. Containing 13 sizes. l-in., | 1/16-in., I%- 
in., | 3/16-in., 1%4-in., 1 5/16-in., 134-in., | 7/16- 
in., 1Y4-in., 1%-in., 134-in., 17%-in., 2-in., in Oak 
Cases $28.50. Sets of Straight Shank Drills take 
same prices. 


Sets of C. S. Shell Reamers, '4 to 2-in. by 16ths with 











Carbon Steel $4.50; H. S. $7.50. 


(SEND FOR COMPLETE STOCK LISTS) 





6 Arbors for same 24 sizes—$40.00. 


Send your orders in To The House of a Thousand Bargains 


DE WITT TOOL CO., 244 Lafayette St., New York City 


ALL MATERIAL SOLD ON A MONEY BACK GUARANTEE 

















r ALLEN s. 





Incorporated 


50 CHURCH ST. NEW YORK, N. Y. 








14” x 6’ Hendey Lathe, relieving and 
taper. 

24” x 14’ New Haven Lathe. 

32” x 14’ Fitchburg Lathe. 

2-spindle No. 3 Avey Drill power feed. 

4-spindle Allen Ball Bearing Drill. 

1-spindle Allen Ball Bearing Drill. 
4-spindle Rockford 22” Drill, 
feeds, back gears. 

4-No. 25 Foote-Burt Drills. 

36” Prentice Upright Drill, tap attach. 

No. 2 Brown & Sharpe Surface Grinder, 
magnetic chuck. 

No. 120 Gardner Disc Grinder. 

No. 25 Heald Rotary Surface Grinder. 

20” Rockford Back Gear Shaper. 

No. 5 Foster Geared Head Turret Lathe. 

100,000 Ib. Tinius Olsen Testing Ma- 
chine. 

No. 3 Brown & Sharpe Plain Miller. 

No. 1 Kempsmith Plain Miller. 

Becker AB Vertical Miller, rotary table. 

No. 4 Brown & Sharpe Plain Miller. 

2'%' Fosdick Round Column Radial Drill. 

No. 3 Kempsmith Universal Miller, ver- 
tical attach. 

3-7/16” spindle Detrick & Harvey Hori- 
zontal Floor Boring & Drilling Ma- 
chine, 

24” Potter & Johnston Shaper. 

No. 1-B Milwaukee Plain Miller. 

42” Bullard Boring Mill. 

30” Colburn Boring Mill. 

30” x 30’ Niles Engine Lathe. 


power 


Real Investments ou: stock 


1 36” x 60” x 16’ G. A. Gray 
Planer. 

1 Slightly used 3144” Cleve- 
land Model B Automatic. 

1 48” x21’ Pond triple geared 
lathe. 

1 44” x 45’ 
geared lathe. 

1 30” x 28’ Pond triple geared 
lathe. 

3 32” x 12’ Pittsburgh heavy 
duty lathes, cone drive. 

1 18” x 9’ Lehman heavy duty 
lathe. 

2 Slightly used 234” Cleve- 
land Model B Automatics. 

1 No. 2 J. N. Lapointe Broach- 
ing Machine, double spindle. 

1 No. 3 Brown & Sharpe plain 
milling machine. 


Putnam triple 


THE EMPIRE MACHINERY EXCHANGE CO., Inc.,*cLevecanp, ‘orto 


l 


= BO — et et eet 


—+ 


l 
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From 


No. 2 Brown & Sharpe plain 
milling machine. 

18” Gisholt turret lathe. 
Worcester internal grinder. 
84” P. & W. thread miller. 
314 x 84 Fitchburg Lo-swing 
lathe. 

10 x 50 Norton pl. grinders. 
4’ Cincinnati Bickford Uni- 
versal radial drill. 

214 Dreses screw machines. 
No. 1014 Bardons & Oliver 
screw machine. 

3” National Bolt Cutter. 
No. 4-4 spindle Foote-Burt 
drill power feed to spindle. 
4V” Single spindle Acme 
bolt cutter. 

No. 4 Cochrane-Bly Cutting- 
Off Machine. 

Curtis Oil Separator & hoist. 








‘ SPECIAL FOR SALE 
_ Horizontal Boring Mill 


No. 5 Defiance Motor Drive, 
Guaranteed Condition. 
M. A. WERTMAN MACHINERY CO. 
505 Superior Bldg., Cleveland, Ohio 





ceo 


FOR SALE 


One Watson-Stillman 110 Ton 
Hydraulic Horizontal Push Bench 
10%” diameter cylinder, 13’ 8” stroke, 2500 
Ibs. pressure, overall length 35’, from floor 
to center of die 27”. Machine Is equipped 
with control valves and all accessories and Is 
in perfect working condition. 


THE SEYMOUR MFG. CO., Seymour, Conn. 


Triplex Single Acting Power Pump 


One Deane of Holyoke Vertical 


size 3” x 8”, Serial No. 63675, 850 Ibs. 
maximum water pressure, revolutions per 
minute 45, gallons per minute 33-05. 
Condition as good as new. 


THE SEYMOUR MFG. CO., Seymour, Conn. 
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Don’t Gamble! Investigate! 


Be sure you're playing safe. These 


New Britain Screw Machines 


Both Chucking and Full Automatics 


Will Stand the Most Rigid Inspection. 


aaa Rema areata ee ——— 
} LATE TYPE MACHINES. _ Several 
| new; never uncrated. Others slightly 
used and several which will be re- 
built before shipment. 


| ATTRACTIVELY PRICED. Even the 
= new ones save you over $1000. Check 
up these prices. 


GUARANTEED—so that in purchas- 
ing your money is protected until 
you are satisfied that the condition 
and performance of these machines 
are absolutely satisfactory. 





ChucKing Machines 
4—No. 24 Brand new. Still in factory crates. Serials 6400-6500. Each....$2500 


1—No. 24 with six 2-jaw chucks. Serial 6509. Rebuilt................... 1750 
1—No. 24 Similar to above but no chucks. Serial 5779. Rebuilt............ 1500 
1—No. 33 with tooling and 2-jaw chucks. Serial 6188. Rebuilt............ 1750 
2—Size 3 No. 264 Hand chucking. Serials 9200. Fine condition............ 1500 
1—Sextuple automatic bar machine. Serial 8791. Rebuilt................. 1250 


Full Automatics 
8—1 x 5 Six spindle. Serials 8700. Each rebuilt..............cccscecveee 1500 
2—15% x 7 Six spindle. Serials 9300. Used but short time; 95% new. Ea.. 2500 


2—1-9/16 Six spindle. New. Latest type. Serials 10220. One used fifty 
hours; other never uncrated. Ea 


Come to Bridgeport and see these machines yourself or write for photos and complete descriptions 


eet 
a MACHINERY SERVICE Inc 


JI 





sey ' noon ean. 








LATHES 16” ———— . — Shaper. 
2” x 6’ Seneca Falls, Q.C.G. 20” Steptoe B.G n aper. 
oa i 6’ en tierd, et TA. 24” Cincinnati 4 ae Crank ®hapers. (3) 
14” x 6’ Hendey, Geared Head, M.D. 
14” x 8’ Whitcomb-Blaisdell, T.R. NEW. BOR" NG MILLS 
15” x 8’ Sidney, D.B.G., Q.C.G. 30” Bullard Vertical Boring Mill. 
18” x 8’ Lodge & Shipley, Q.C.G., T.A., M.D. 34” Colburn Vertical, 1 Head. 
18” x 10’ Whitoomb-Blaisdell, G.H., S.P.D. 4%” Bar Niles Horizontal Boring Mill. 


24” x 22’ American Geared Head, M.D. No. 44 D H. Floor Type Boring Mill, 
30” x 12’ Johnson, Triple Geared. 3%” Bar 
34” x 12’ LeBlond Triple Geared Turret. 
DRILLING MACHINES 
PRESSES 5’ American Plain Radial, M.D. 


No. 19 Bliss O.B.I., 2” Stroke. Model ‘“‘F’’ Turner Turret Drilling Machine. 
DD-2 Ferracute Double Acting, 25 Ton. No, 310 Baker Heavy Duty, No. 6 M.T. 
No. 87 Niagara Screw Press. 13” Fosdick Super Speed Ball Bearing, Six 
Nos. 61 & 62 Bliss 0.B. Flywheel Presses. Spindles, — Drive. 

No. 305 Bliss, S.S., Geared, 8” Stroke. a fa mega = oat Ball Bearing, Six 
No 78% Bliss Straight Sided, Geared. No. pin Net < Ki Spindle, Sins 5 Wain aie. 
Nos. 54 and 55 Toledo Trimming. 


MILLING MACHINES GRINDERS & BUFFERS 

No. 1 Bickett Plain Miller. No, 3 Brown & Sharpe Universal. 

No. 1% American Plain Miller. ae fgg = e aD, 

No. 2 Cincinnati Plain Miller, V.A. liver r. Drill Grinder, Cap. % F 
Model “C” Becker Vertical Miller. WPL New Yankee Drill Grinder, Cap. 2% 


No. 7-H Becker Manufacturing Type. (2) ae Ck Besley Double End Disc "Grinder. 


MISCELLANEOUS 
Amer. Furnace Blowers, Cap. 461 Cu. Ft 


60” x 14 Ga. D. & K. Power Brake, M.D. 
No 36-BM G. & E. Auto, Gear Cutter. 


PUNCHES & SHEARS 
No. 38-A Panga a Die: GCap. 1° x« &”. 
Arch. Jaw, 18” Throat. 
Wickes Punch, 48” Thr., Cap. 1%” x 1”. 


No. 107 Niagara Rotary, Oap. 10 Gauge. 36” x 10” G. & E. Gear Cutter, S.P.D. 
No. 2 Quickwork, Capacity 14 Gauge. 2” Bignall & Keeler Pipe Machine, M.D., 
30” Foot Power Squaring, 22 Gauge. G.B 
36” Foot Power Squaring, 18” Cap. 12” Merrill Pipe Machine, Cap. 4” to 12’ 
14” American Sw. Out-off S H: 
PLANERS AND SHAPERS ao aw, 5 LP, AC. 


af ti Planer, 1 Head. §Willtamson Metal Band Saw. 
pl - fa bg Ae —— Gonuide. No. 3 Ryerson Friction Saw, A.C. Motor Drive. 


RELIANCE MACHINERY SALES COMPANY 


1408 BRIGHTON ROAD PITTSBURGH, PA. 








WANTED Consult the 





One Used Forging Machine 3%” 
up to 6”; send cut and dimension 
sheet. State general condition and 
where machine may be inspected. 


THE BUDA CO., Harvey, Ill. 





GREEN SECTION 
For whatever you need 
in Used Machine Shop 
Equipment. 











van 


Guaranteed 
Used Machin: 
Tools 


1—No. 35 Landis Horiz. Bori: 
Drilling & Milling Machine. 
1—No. 0 Giddings-Lewis Horiz. 
Boring Mill. 
1—3-in. Bar Lucas Boring Mill. 
1—4-in. Bar Detrick-Harvey Mill. 
1—24-in. Bullard Vert. 
1—60-in. Niles Vert. Boring Mil!. 
1—84-in. Niles Vert. Boring Mill. 
1—1-in. Landis Bolt Cutter. 
1—2%-in. Landis Bolt Cutter. 
1—3-in. Landis Bolt Cutter. 
8—Allen 3-spindle Drills. 
9—Allen 2-spindle Drills. 
2—No. 14 Natco 22 spindles. 
2—No. 3 Bausch 40 spindles. 
2—Moline Cylinder Boring. 
1—5-ft. American Radial. 
1—6-ft. American Radial. 
1—42-in. Cincinnati Upright. 
2—34-in. Aurora Upright. 
1—28-in. Cincinnati Upright. 
2—26-in. Barnes Sliding Head. 
1—24-in. Rockford Box Column. 
1—5A Lees Bradner Hobber. 
7—Disk Grinders, all sizes. 
1—Oliver Drill Pointer. 
4—Norton Tool and Cutter. 
1—No. 6 Bryant Chucking. 
14—6x32 to 24x144 Norton Plain 
Cylindrical Grinders. 
1—Churchill Internal Grinder. 
3—30-in.x11-ft. or 13-ft. American 
Gd. Hd. Lathes, arranged M.D. 
1—36-in.x60-ft. Bridgeford Boring. 
1—42-in.x18-ft. N-B-P Gd. Hd. 
Taper Att. 
2—48-in.x36-ft. Pittsburgh Gd. Hd. 
2—50-in.x36-ft. Pittsburgh Lathe. 
1—72-in.x56-ft. N-B-P Motor Drive. 
9—5-in. P. & W. Automatic Millers. 
1—No. 5 Cincinnati H.P. Plain. 
2—No. 4 Cincinnati H.P. Vertical. 
1—No. 3 Cincinnati H.P. Vertical. 
1—No. 2% Rockford Universal. 
1—No. 2% Le Blond Universal. 
1—24x24x10 Ingersoll Slab. 
1—No. 3 Garvin Duplex, 60-in. feed. 
1—No. 3E Lees Bradner Thread. 
2—Rennerfelt Electric Furnaces. 
2—P. & W. Shaving Machines. 
1—50 Ton Lucas Pr. Forcing Press. 
1—No. 1 Bliss Toggle Press. 
1—55 Ferracute Drawing Press. 
2—Hilles-Jones Guillotine Shears. 
1—96-in. Long-Allstatter Multiple 
Punch Type C. 
7—18-in. Libby Turret Lathe. 
9—2x26-in. P. & W. Turret Lathes. 
5—3x36-in. J. & L. Turret Lathes. 
1—No. 2-A and No. 3-A Warner- 
Swasey. 
1-—32-in. Smith-Mills Shaper. 
1—28-in. Queen City Shaper. 
3—24-in. Cincinnati Shapers. 
2—24-in. Gould-Eberhardt Shaper. 
1—20-in. Ohio Heavy Duty. 
1—16-in. American Shaper. 
1—15-in. Newton Slotter. 
1-—P. & W. Vertical Slotter, 6 in. 
16—18-in. Gleason Gear Generators. 
3—11-in. Gleason Gear Generators. 
6—6-in Gleason Gear Generators. 


SIMMONS MACHINE 
TOOL CORPORATION 


1208 Troy Rd., Albany, N. Y. 


149 Broadway, New York 
84 Exchange St., Buffalo, N. Y. 
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GRINDERS 


6—6” x 32” NORTON 
PRICE 350.00 EA. 


4—10” x 24” NORTON 
PRICE 600.00 EA. 


12—10” x 36” NORTON 
PRICE 625.00 EA. 


8—14” x 36” NORTON 
PRICE 650.00 EA. 


1—14” x 50” NORTON 
PRICE 775.00 EA. 


6—No. 11 BROWN & 
SHARPE 


PRICE 200.00 EA. 


Excellent condition. Will ship sub- 
ject to inspection and approval. 


Photos Available 


MACHINERY DEALERS 


Incorporated 
417 Chapel St., New Haven, Conn. 


SPECIAL BARGAINS 


17—Foster No. 1! Hand Screw Machines with automatic Price, each 

chucks, bar feeds, collets, tools, C/S., etc......... $150.00 
21—Foster No. 2 Hand Screw Machines with automatic 

chucks, bar feeds, hand screw cutoffs, power feeds to 

turrets; collete, tools, C/S:, etGs. icc cc cteeodcess 250.00 
15—Foster No. 3 Hand Screw Machines with automatic 

chucks, bar feeds, hand screw cutoffs, power feeds to 

turrets, collets, tact, C/S., ete... sc ccccccwsiecec 325.00 
11—Foster No. 6 Hand Screw Machines with automatic 

chucks, bar feeds, hand screw cutoffs, power feeds to 


turrets. collate: togle, C/S., Gee .i6.c0's cae cis sc eeiness 550.00 
7—Garvin No. 22/4 Duplex Screw Machines with power 
ROCCE CEES 555 oe 5 a acc cia aleve entrain Si ele aceon 225.00 
10—Taft-Peirce No. 2 Universal Grinders with chucks, 
dogs, internal attachments, work rests, C/S., etc.... 475.00 
5—Heald No. 70 Internal Grinders with countershafts. . 475.00 
3—Norton 6” x 32” Plain Cylindrical Grinders with C/S., 
PNNCN @CIUHNEIEII GN Choi's So. cae nie ealeia oi iets asec ed aod 450.00 
10—Hendey No. 214 Lincoln Type Millers with vises and 
oS | eae epee eee ee eee eee ee ree ee ee eee 90.00 
15—Briggs Type “A” Production Millers with C/S., arbors, 
GE way oil arrasar wick oy eucirn ce Saw arcs os erie oa) tu er wicca be eleiacale seeLats 175.00 
15—Becker No. 7 H Lincoln Type Millers with arbors, 
eg EL EOE OLE EE CLT OPE Te Pee Te Tre 125.00 
40—Whitney No. 6 Hand Millers with C/S............ 100.00 
5—J. N. Lapointe (New London) No. 3 Double Broaching 
Naschinns wei " ay ewer eave oat Diet ccd a ante oer areca aie 450.00 


These machines are all in good condition. May be inspected here at 
our warehouse at New Haven. Each machine tested under Belt before 
shipping. Guaranteed. Terms 1/3 with order, balance, sight draft. 


BOTWINIK BROTHERS, Inc. 


**Connecticut Machinery Merchants’’ 
67 Water St., New Haven, Conn. 28-42 Drouve St., Bridgeport, Conn. 








High Grade Equipment 


No. 2 Brown & S. Surface Grinder. 
Rhodes 7” Vertical Slotter. 

P & W Shaving Machine. 

18x8 Reed Prentice Geared Head. 
18x11 Reed Prentice Geared Head. 
16x8 Hendey Tie Bar Lathe. 

No. 12 Barber Coleman Gear Hobber. 
6’ Dreses Radial (Motor Drive). 
No. 2B Foster Universal Turret. 
24” Kelley B. G. Shaper. 

25” Smith & Mills B. G. Shaper. 
No. 3 Cinti Plain Miller. 

No. 3 B & S Vertical Miller. 

24x6 Powell Planer 1 Head. 


The Jones Machine Tool Co. 


CINCINNATI, OHIO 














Guaranteed Machines 


BET OmaTiCe, Nos. 24 and 34 New Britain. 
L, No. 18 Garvin horizontal duplex. 
GRINDERS PLAIN, 6x15, 6x18, 10x18 


Lan 

GEAR ‘HOBBERS No. 12 Barber Colman. 
HAMMERS, 40, 60, 100 and 150 Ib. Bradley. 
LATHE, 26”x24’ LeBlond Heavy Dut ,2ca. 
i are 242” and bar 
MILLER THREAD, 6”x48” Pratt ¢ aeriaey. 
PRESS, No. 3 Loshbough Jordan 

PLANER, 42” x 48” x 10’ Gatland open- 
SAND" BLASTS, 88” Hoevel and 90” Pang 
SHEAR, 8’ x 3/16” No. 896 Niagara squar- 


TAPPER, Yo" Acme 6-spindle semi-automatio. 
THREADER, 1%” Landis double head. 


Miles Machinery Co. 
Saginaw, West Side, Mich. 








Good Used Machine Tools 


BORING MILLS LATHES 
42” Bullard, 2 head ...... $1150. Carroll Jamieson 16” x 6’..$ 375. 
24” Bullard, 2 head, Rapid Mueller 18” x 8’ ......... 375. 
Breen cise ort ai ieiane eee 1450. Lodge & Shipley 30” x 12’.. 750. 
214” Cleveland Horiz. .... 1100. Jones & Lamson 3” x 36” .. 375. 
No. 32 Lucas Horiz. ...... 4250 HES. &@ 30s 12 2.3.66: 1150. 
DRILLS MILLING MACHINES 
Baush No. 10—22 spdles.... 1000. Cincinnati No. 3 Vert. .... 950. 
Natco No. 41—1I2  spdles. Brown & Sharpe No. 3 Vert. 1475. 
M.D. ......-.+s-eeeee 975. Kempsmith No. 3 Plain .... 475. 
American 4’ Radial S.P.D. .. 1150. Whitney No. 6 Hand ...... 65. 
Conradson 5’ Radial M.D. .. 3000. 
Prentice 26” Drill Press ... 225. PLANERS 


Colburn No. 14—N.S. S.P.D. 750. Pond 42 x 42 = 12 4 heads 1796. 


GRINDERS Flather 42 x 42 x 24’ 2 heads 1750. 
Cincinnati No. | Univ. .... 275. SHAPERS 
LeBlond No. | Univ. ...... 225. 14” Gould & Eberhardt ... 450. 
Norton 6” x 32” Plain .... 475. 24” Cincinnati, M. D. ..... 950. 


Ingersoll 24” Cutter Grinder 275. 28” Smith & Mills S. P. 


Send for copy of the ‘‘Emerman Red Book’? listing 
hundreds of machine tools, all priced and described 


LOUIS E. EMERMAN @® CO. 


1761 Elston Avenue CHICAGO, ILL. 








Clear away your discarded machines and get back some of the money 


invested. Sell them through the GREEN SECTION 
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EXCEPTIONAL VALUES IN REBUILT TOOLS 


Drill Presses 


No. 614 Baker Bros. Heavy Duty High Speed 
Vertical Drill, will bore in steel up to 16”. 

No. 519 Baker Bros. Horizontal Drilling and 
Boring Machine, capacity 5” drills in steel. 

3%’ American Triple Geared Plain Kadial, 
gear box drive. 

3’ Bausch Plain Radial Drill. 

3’ Bickford Plain Radial Drill. 

4’ Fosdick Plain Radial Drill. 

6 spindle Henry & Wright Ball Bearing Sensi- 
tive Drill Press. 

Pratt & Whitney Multiple Drill Press. 

Natco Multiple Drill Press, arranged for zu 
spindles, now equipped with ¥Y spindles. 
Upright Drill Presses, all sizes and makes, 

from 10” to 30”. 


Shapers and Planers 


15” American Plain Crank Shaper. 

15” Hendey Friction Geared Shaper. 

16”Bausch & Harris Crank Shaper. 

16” Hamilton Back Geared Crank Shaper. 

16” Steptoe Back Geared Crank Shaper. 

20” goed Back Geared Heavy Duty 
Crank Shape 

20” Rockined —— Geared Crank Shaper, 
single pulley drive. 

20” Queen City Back Geared Crank Shaper. 

24” Gould & Eberhardt Back Geared Crank 
Shaper. 

24” Hendey Friction Geared Shaper. 

24” Steptoe Heavy Duty Back Geared Crank 
Shaper. 

24” Smith & Mills Back Geared Crank Shaper. 

26”x26”x8’ American Tool Works Planer, 


one head. 

32”x32”x14’ American Tool Works Planer, 
two heads. 

36”x36”x14’ American Tool Works Planer, 
two heads. 


36"x36"x10’ Powell Planer, two heads. 
vs + aeal Niles Tool Works Planer, two 


Engine Lathes and Turret Lathes 

30”x14’ Fifield L.C. 

30”x12’ R. K. LeBlond Heavy Duty Q.C. 

24”x14’ Boye & Emmes Q.C. 

20”x12’ Hendey, yoke head, Q.C. with taper. 

24”x10’ American Tool Works, Q.C. 

21”x10’ R. K eBlond Heavy Duty, Q.C. 

21”x8’ R. K. LeBlond Heavy Duty, Q.C. 

16”x8’ Hendey Q.C. with taper. 

14”x6’ Hendey Q.C. with taper. 

14”x6’ Lodge & Shipley Q.C. with taper and 
collets, latest type. 

7 tan Prentice, geared head Q.C. 

18”x8’ Lodge & Shipley, Q.C. 

New 11x24” Artisan Lathe. 

No. 4 Warner & Swasey Universal Turret. 

No. OOHT Hartford Automatic Screw Machine. 

New No. 1 SP Garvin Hand Screw Machine. 

No. 2 Foster Plain Head Screw Machine. 

No. 2 SP Garvin Hand Screw Machine. 

No. 4 Bardons & Oliver Turret Screw Machine. 


No. 4 Brown & Sharpe Wire Feed Screw 
Machine. 


Grinders and Gear eaey 


No. 2 Cincinnati Plain Grind late ,tupe. 

6x15” Fitchburg Plain Cylindrical . 
6x32” Norton Plain Cylindrical Grinder. 

No. 70 Heald Internal Grinder. 

No. 60 Heald Cylindrical Grinder. : 

No. aa & Sharpe Universal Cylinder 
Grin 

No. 1 Diamond Machine Co. Universal Grind- 
ing Machine. 

No. 3 = & Sharpe Universal Tool & Cutter 

rinder. 

No. 61 Fellows Gear Shaper. 

No. 12 Barber-Colman Gear Hobber. 

18x12” Gould & Eberhardt Automatic Gear 
Hobber. 

No. 12 Brown & Sharpe Auto. Spur & Bevel 
Gear Cutters. 

No. 3 Brown & Sharpe Gear Cutter. 

No. =. Cincinnati Auto. Spur Gear Cutter, 
cap. 72” gears. 


Bolt Cutters 
2” Landis Double pad Bolt Threading Ma- 
chine, with lead_scre 
1%” Acme Double Spindle Bolt Threading 


hine 
wm” pee Single Spindle Bolt Threading 
Machine. 
1” Landis Single geo Bolt Threading 
Machine, with lead 
1” Acme Class A Single “Spindle Bolt Threader. 
%” Acme Single Spindle Bolt Threader. 


Milling Machines 


No. 3 R. K. LeBlond Universal. 
No. 2 Cincinnati_ Universa 
No. 1% _R. K. LeBlond Universal. 
No. 1% Rockford Universal. 
No. 1 Cincinnati Universal. 
No. 2 

u 


8 Ohio (Oesterlein) Plain. 

No. 22 Garvin Vertical. 

New No. 21 Garvin Plain. 

No. 5 Becker Vertical. 

No. 2 Cincinnati Plain. 

No. 3B Brown & Sharpe Plain, single paler. 

No. $B Heavy Brown & Sharpe Plain, single 
pu 

No. 3 Cincinnati Plain 

No. 4_R. K. LeBlond Plain, with vertical 
attachment. 


Miscellaneous 
a Niles Vertical Boring Mill, two heads. 


Open Back Multiple Punch, motor drive. 
6x1 9P Class NSB Chicago Pneumatic Air 
essor. 

800 Ib. Williams & White Board Drop 
Hammer. 
No. 3 Bignall & Keeler PDQC Pipe Machine. 
No. 6 W “hiti Double End Punch and Shear. 

Hack Saws, all sizes. 

150 H.P. General Electric, 220 volt, 3 phase, 
60 cycle Induction iy 

No. 2 a Keyseater, belt drive, cap. %” 


key 
No. 3 "Bakes Bros. Keyseater, cap. 3” keyways. 
Federal Electric Spot Welder, 7.4 to weld 
2 pieces of 4%” lt al. 
ae j-bleetric, Spot Bi. air. cap. to weld 
” mater 
winstid Electric Spot Welder, cap. 47 KVA. 


S00 Machine Tools in Stock. Send us your inquiries. 


THE EASTERN MACHINERY CO., 414 East Pearl St., Cincinnati, 0. 


42” and 52” King Boring Mills. . 
48” and 64” Colburn boring mills. 
44” Baush vertical boring mill. 
60” Niles vertical boring mill. 

Rochester horizontal boring mil! 
Morton floor type, boring, drilling, milling ind 

“- # machine. 
Nos. 4 iy" Williams neal bulldozers 
u 


hoe forging machines. 
250-ton Mesta steam hydraulic” forging ma- 


chine. 
24” tig “32” sliding head drill 
No. 25, Foote Burt Drills 3” capacity. 
5 Bickford plain radial drill. 
Woods tool and cutter aeate. 
7 3 ge universal grinder. 

"’ 


8” x 96” Norton plain grinder. 

84” ae" Surface grinder. 

14” 20” tool room lathes. 

25” x x42" LeBlond fathe, heavy. 

30” x 14’ Boye & Emmes lathe. 

32” x 18’ Schumacher & Boye lathe. 

32” x 32’ Bridgeford motor drive lathe. 

42” 60” x 34’ Houston saga & Gambie 
geared head lathe, motor drive. 

oe B Briggs Lincoln type millers. 
No. 2 Cincinnati tana miller. 


No. 3 "oe & plain miller 
No. rw Heavy B. & S. miller, S. 

No. 4 Cincinnat HI power miller. 

30” x 30” Gray single head * planer. 


36” x 36” e0° Cincinnati planer. 

48” x 48” x 18’ Pond four head planer. 

72” x 72” x 16’ Betts four head planer. 

20” American backgeared crank shaper. 

2” x 26” Acme flat turret lathe. 

2. x 36” Jones & Lamson turret lathes. 
4 Bardons & Oliver screw machine. 

18° Libbey turret lathe. 

100-Ib. Bradley helve hammer. 

C1 Ferracute inclinable presses. 

No. 66 Consolidated trimming press. 

48” Newton Cold Saw, —., drive. 

54” Niles-Bement-Pond _ slotte 

No. 3 Hilles & Jones double vangle shear. 

1'%” Landis bolt cutter. 


CYRIL J. BATH & COMPANY 
E. 70th & Machinery Avenue 
Tel. Randolph 1277 Cleveland, Ohio 








POWER PRESSES 


Write early for 


New Catalogue 
Showing Illustrations and Prices With 


Revised Prices 


New Terms, New Guarantee, New Assort- 
ment, New Presses (Bliss, Toledo, etc.), 
at Cut Prices. 


Over 1000 used presses in stock, guaran- 
teed mechanically equivalent to brand 
new. 


Joseph HYMAN ana Sons 


Richmond St. and Erie Ave., Philadel- 
phia, Pa. Phone Regent 7727. 

















Fay Automatic Lathe, swings 14” over center bar; 


11” over 


carriage, takes 17’ between centers. 
National-Acme No. 56 Auto. Screw Machine, 21/,” c 
Whitcomb-Blaisdell 24” x 8’ planer, two rail hds. 
D. W. Pond 36” x 16’ planer, two rail hds. 


1 Flather 14” x 8’. 


Motor Driven. 


1 Reed 24” x11’. C. R. 5’ 9” centers. 


1 Gang Radial 21,’ arm. 


1 Milwaukee Plain Miller No. 3, Single Overarm. 


1 Cincinnati No. 4 Plain. 


Cone Drive. 
Hendey Lincoln Miller No. 214. 


D.B.G. 


Becker-Brainard No. 5-B Vertical Miller. 


Becker No. 8 Duplex Miller. 


Niles 53” Vertical Boring Mill, two swivel hds., late model, good 


as new. 


Cockburn-Barrow Power Punch, dia. of wheel 54”, face of wheel 


81", depth of throat 24”. 
Bell 500 Ib. Steam Hammer. 


As Always—Covered by Our Money-Back Guarantee 
HILL, CLARKE @ COMPANY, Inc. 


‘lI The Oldest Exclasive Machine Tool House in the United States 


156 OLIVER STREET 


BOSTON 9, MASS. 


GEAR CUTTER 


No. 6 Brown & Sharpe. 
Cap. 72” x 13” spur gears. 
Wonderful condition. 


FORGING MACHINE 


3” Acme Steel Bed, 11/2” stroke, for 
motor drive. Very fine condition. 


BORING MILLS 


42” Colburn, 2 heads, with motor 
3/60/220. 

42” Bullard, 2 heads, belt or motor drive. 

Both quality tools. 


All Machines Priced to Sell 


MARR-GALBREATH MACHINERY CO. 


58 Water Street PITTSBURGH, PA. 














Consult the 
GREEN 
SECTION 


For whatever you need 
in Used Machine Shop 
Equipment. 
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DRILLING MACHINES 
10—Allen 3-Spindle. 
5—Allen 4-Spindle. 
4—aAllen 6-Spipdle. 
1—Avey No. $-4-Spindle. 
1—D’ Amour 12” 
1—Dwight Slate 14”-4- Spindle. 


GRINDERS. 
1—Brown & Sharpe No. 2 Surface. 
2—Barnes Precision. 
1—Blount No. 2. 
3—-Brown & Sharpe No. 1 Universal. 
2——Brown & Sharpe No. 2 Surface. 
4—Colt Cutter. 


LATHES 
7—Blount Speed. 
4—Cisco 14 x 6 Engine. 
2—Cisco 16 x 6 Engine. 
16—Colt Small Hand. 
1—Dalton 6 x 30 Metal Soape Bench. 
1—Davis 12 x 5 Close Coupled 
1—Garvin 12 x 5. 


MILLING MACHINES 
1—Cincinnati No. 2 Plain Miller, Single 
Pulley Drive. 
2—Brown & Sharpe Plain Milling rag 
2——Cincinnati 12” Cone Drive Knee ‘I'ype 
Millers (Plain). 


HAND MILLING MACHINES 
15—Bristol No. 0 Hand. 
4—Colt Hand Milling Machines. 
17—Pratt & Whitney No. 1 Bench 


A Few of 1100 Surplus Machine Tools 


at the Plant of Colt’s Patent Fire Arms Co., Hartford, Conn. 
to be Sold at Very Low Prices 


POLISHING MACHINES 
3—Blount No. 3 Buffer Polishing Machines. 
23—Colt Polishing Machines (Misc.) 


PROFILING MACHINES 
83—Pratt & Whitney No. 12, 2. spindle. 
4—Pratt & Whitney No. 14, 2 spindle. 
2—Pratt & Whitney 2-Spindle Auto. 


SAWS 
2—Atkins No. 14 Power Hack Saw Machines. 
3—Cochrane-Bly No. 2 Metal Sawing Mach. 
1+—Higley No. 11% Cold Metal Saw Mach. 


SCREW MACHINES 
2—Acme 1% x 9 Turret. 
10—Bardons & Oliver No. 3 1%” 
1—Bardons & Oliver No. 7 2” Turret Lathe. 


SHAVING MACHINES 
2—Colt Horizontal Shaving Machines. 
“ Bench Upright Shaving Mach. 
3—No. 2 Shaving Machines. 


SPLINE MACHINES 
3—Pratt & Whitney 2” Spline. 
8—Pratt & Whitney 4” Spline. 
1—Pratt & Whitney Receiver Spline Mach 


SHAPERS 
1—Cincinnati 20” B. G. Crank Shaper. 
1—Milwaukee 20” B. G. Crank Shaper. 


MISCELLANEOUS 
2—Peerless 8” Belt Lacing Machines 
3—Peerless 12” Belt Lacing Machines. 


Address all Communications to 


BOTWINIK BROTHERS, Inc., ‘tarttora, conn. 


“*Connecticut Machinery Merchants’’ 











OSBORNE € SEXTON 


MACHINERY COMP 
COLUMBUS Dent. ‘ones 


Band Saw, Clark, compound =e cutting. 
Bending rolls, 7’ for %” plat 

Boring mill, No. 5 Defiance a 3” bar. 
Brake, Keene, 10’, 18 gauge hand operated. 
Compressors, 4x6 and 6x5, 6x6, 7x6 and 9x8. 
Drills, 20” wheel and lever B.G. Power feed. 
Gear cutter, No. 3-B 26” B. & S. 

Gear millers, automatic Bilton No. 1. 

Grinders, pl. 6 x 15 Fitchburg; 10 z 20 Landis. 
Grinders, surface No. 1 and No. 78 W. & M. 
Grinders, No. 70 Heald internal. 

Grinders, No. 60 Heald cylinder. 

Grinders, No. 20 Bryant Deep Hole chucking. 
Grinder, Universal, 12 x 36 Cincinnati. 

Grinder, No. 10 Besly 18” double disc. 

Lathes, 14” x 6’ Monarch quick change geared. 
Lathes, 14” x 8’ Sidney, new, quick change geared. 
Lathes, 18” x 10’ American quick change geared. 
Lathe, 20” x 8’ American geared head quick change. 
Lathe, Bridgeford, 27” x 8’ heavy duty. 

Milling machines, No. 2 and No. 3 Kempsmith plain. 
Milling machines, No. 2 heavy B. & S. plain. 
Milling machines, No. 3 Cincinnati universal. 

Presses, Nos. 3-A and 5-A Willard Open back inciin. 
Presses, Nos. 4, 5, and 6 Toledo open back Inclin. 
Punch and Shear, % x %2—10” throat. 

Pipe machines, 2”, 4” and 6”. 

Riveters, Nos. 2-A, 3-A, 4-A and 5-A. 

Screw machines, National Acme, No. 52 and No. 56. 
| ahoneney Shore type ‘‘C’’ in oak case. 

Shapers, 16” American tool-room 

Shapers, 16” Cincinnati —— Pulley gear box drive. 
Shapers, 24” O. & S. crank 

Shapers, 24” G. & E. back. geared crank. 

Shear, Quickwork, No. 20—-30” throat. 

Square Shear, No. 362 J. M. Robinson. 

Turret lathe, 1” and 15” Mullholland. 

Turret lathe, 142” Woods tilted turret. 

Turret, 2 x 24 and 3 x 36 J. &L. 

Turret, No. 4 Defiance 144” capacity. 


NEWorors ~~ OF.P., $67.50, 3 HLP., $57.50 

















Take Advantage of this Service 
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MACHINERY ’S Green Section 
140-148 Lafayette Street, New York City. 


I should like particulars in regard to the following used machine tools: 


After you have looked over the lists of the advertisers in the 
Green Section and are still unable to locate the used machine 
tools wanted, then take advantage of the coupon below. 


This is a service for readers of MACHINERY. It saves time and 
trouble. On receipt of the coupon or a letter the Green Section 
will help put you in touch with dealers having the used ma- 
chine tools you want. It’s a service rendered without charge. 
Why not mail the coupon today? 
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"Machinery s $10 Libraries 


In forming these libraries, special regard 
has been given to the practical needs of 
those for whom they are intended. In a few 
eases the Libraries, as formed, may 
not meet the particular requirements 
of those engaged in highly specialized 
work; but in such cases the purchaser 
may readily form his own library from 


among the 29 volumes comprising all 
the Libraries. 


Each volume is 6 by 9 inches, with an aver- 
age of 300 pages per book. The binding is 
durable cloth, dark green in color, with titles 
and marking's in gold. The type is large and 
clear. Each volume is generously illustrated 


with photographic reproductions and line 
drawings. 


Draftsmen’s 
Libraries 


MACHINERY, 140- 148 Lafayette St., New York 





















































































































































‘First Aid to Mechanical Industry 


Wherever machines are designed and_ constructed, 
MACHINERY’S Handbook is the one dependable guide. 

Over 150,000 copies of earlier editions are out on the job, and 
a thorough revision—in preparation over a period of eighteen 
months—has added new standards, tables, formulas, rules 
and general information, making the revised and enlarged 
edition of MACHINERY’sS Handbook the “last word” in me- 
chanical reference-book accuracy, completeness, simplicity 
and dependability. 

The following outline of the changes, additions, special fea- 
tures and improvements of the new edition explains why this 
revised and enlarged edition may justly be referred to as 
“Practically a new book.” 


230 pages of entirely new matter. 
97 new tables. 


77 new illustrations supplement both text and tabular matter. 

35 tables of earlier editions have been revised. 

Revised text, exclusive of new material, 55 pages, accompanied 
by 20 new illustrations. 

Total number of pages increased from 1400 to 1592. 


MACHINERY’S 
HANDBOOK 


REVISED AND 
ENLARGED EDITION 


Although the New Edition of MACHINERY’S HANDBOOK con- 
tains 192 pages more and is in many other ways superior to the old 
editions, the price is the same $6.00— for the present, at least. 


MACHINERY, 140-148 Lafayette St. New a 


THE INDUSTRIAL PRESS 
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30 Horse Power Century Automatic-Start 
ff Induction Polyphase Motor 


; High Starting Torque 


Century Automatic-start Induction Polyphase Motors develop a starting torque 
not less than 225% of full load torque. Their ability to start heavy loads— 
and then ‘Keep a-Running’’—accounts for their frequent choice in such serv- 
ice as mixing, crushing, pumping and similar applications where the load is hard 
to start. 


Other features of these motors are: 


1. Starting current is low and does not exceed 245% of full load 
current. 


2. Fuses which will protect the motor while running and carrying 
its load are generally of ample capacity to effect a start. 


3. Any approved single throw switch may be used for starting. 
Nothing else required. 


4. Adapted particularly to installations requiring automatic or 
remote control. 


Note:—In one horse power and smaller sizes these motors are regularly equipped with 
the Century Wool-yarn System of Lubrication. Only continuous unbroken strands of 
pure wool-yarn are used and at least one year’s continuous 24-hour-per-day operation, 
without re-oiling, is assured. There is a difference. 


Built in all standard sizes from 14 to 60 horse power. Temperature rise not more than 


40° Centigrade. 


CENTURY ELECTRIC COMPANY 
1806 Pine St. St. Louis, Mo. 


For More Than 23 Years at St. Louis 




















'% to 60 H.P. Y% to 60 H.P. 
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They’ve Been Oiled 
—But That is All 


F the Valley Motors installed in the 

Grand Laundry, Saint Louis, 15 have 
been put to a special and difficult applica- 
tion on individual vertical drives operating 
the extractors. 


The starting load of these extractors is 514 
h. p., and it takes them 58 seconds to get up 
the speed. The motors operate at more than 
200% overload for this period of time. 


Since the motors were installed (about two 
years ago) not one has ever been changed 
or replaced, nor has the Gra.id Laundry in- 
curred any expense of any sort on them. 
In fact, the only attention the motors have 
received has been lubrication service on 
one Saturday afternoon about every three 
months. 
7 





7 





fi 


This is another demonstration of the fact that the 
delivery of continuous power under exacting operat- 
ing conditions, is allin the day’s work for Valley 
Ball Bearing Motors. 


Before you buy or recommend another installation 
of motors, it will pay you to get all the facts about 
Valley Ball Bearing Motors. Write for booklet. 


Motor Division 
VALLEY ELECTRIC CO., ST. LOUIS, U. S. A. 


Branches in Principal Cities 
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. VEIELD . ’ 







If you sub- 
mit blue- 
prints we 
can tell you 
what model 
is best to use 


Any Winfield User 
Will Tell You 


that Winfield Butt Welders pay for them- 
selves soon after they are inStalled in the 
simplified production, increased output and 
economical manufacturing of their product! 
They are the pioneer flash-proof types, most 
efficient for the purpose. Write! 


WINFIELD 


BUTT WELDERS 
The Winfield Electric Welding Machine Co. 


Warren, Ohio 




























Reliance Motors represent the ex- 
perience of users plus our 20 
years of experience in 
building good motors. 
We build both 

D.C. and A.C. 

Motors. 


RELIANCE ELECTRIC & ENGINEERING CO 
1056 Ivanhoe Road Cleveland, 0. 
Branches in Principal Cities 

































Acme Spot Welder 


Low in Price High in Efficiency 
All Styles and Sizes Immediate Delivery 
Acme Electric Welder Co. 


PHILADELPHIA, Bourse Bldg. 
CHICAGO, 817 W. Washington Blvd. 
LOS ANGELES, 5615 Pacific Blvd. 











Agents in all Principal Cities 








alley Electric 




















































| Westinghou 








STINGHOUS 
ECTRIC As blade leaves jaw, 

the arc is split into 

a series of arcs by 

the arc quencher. 









Ree y 


B For Full Safety 


The Arc Must 
Be Quenched 


Arcing when a switch is opened 
under load is dangerous and de- 
structive. That’s why Westing- 
house full safety WK-55 switches 
are equipped with an arc quencher 
that splits up the dangerous arc and 
effectively quenches it. There is 
no danger from arcing at voltages 
of 550 a-c. or 600 d-c. 


The arc quencher is a distinctive 
feature of Westinghouse type 
WK-55 switches. It’s an assurance 
of full safety. 

















The WK-55 is built, in capacities of from 30 to 1200 amperes, to meet the severest require- 
ments of industrial service. It’s a tough switch, a long-life switch, one you can install with 
the confidence of successful operation. 


The diamond pointed jaw and extended blade give maximum clean contact surface. 
The double door construction protects your men and saves time in fuse replacement. The 
simple, positive, quick-make and quick-break mechanism in the operating handle leaves 
clear wiring space within the box. 


This line also includes the full safety steel mill type, a two-pole fusible switch, built in 
capacities of from 30 to 600 ampere, for 250 volt service. 


Write the nearest Westinghouse Office for your copy of the new Westinghouse Safety 
Switch Catalog. 


Westinghouse Electric & Manufacturing Company 
Merchandising Department Mansfield, Ohio 





Long Life Switches 








se 
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-Kedesad: Butt Welds 


Tested under Torsional Strain 
of 14,000 lbs. per Sq. Inch 


This machine—with two operators—is welding 
ball yokes to pieces of steel tubing (2” outside 
diameter with .134” wall) for automobile drive 
shafts at the rate of two minutes per weld. Every 
weld is tested by subjecting the shaft to a tor- 
sional strain of 14,000 pounds per square inch. 
Federal Butt Welds stand both shop tests and 
the strain of constant use. Federal Welders com- 
bine production efficiency with 

high standard work; Federal 

Engineers have the skill and 

experience to advise you to 

your advantage on all welding 

problems. Ask them. 


The 


—fKederad= 
MACHINE 2 WELDER CO. 


WARREN, OHIO, U. S. A. 





OFFICES AT 


New York—East of Utica: 17 Battery Place, New York City; 

West of Utica: 833 Ellicott Sq., Buffalo. 
Pennsylvania—East of Altoona: Bourse Bldg., Philadelphia; 

West of Altoona: 932 Oliver Bldg., Pittsburgh, Pa. 
Illinois, Indiana, Iowa, Kansas, Missouri and Wisconsin— 
15 S. Clinton St., Chicago. Ohio—947 Leader News Bldg., 
Cleveland. Michigan—3-237 General Motors Bldg., Detroit. 
California—Smith Booth Usher Co., 50 Fremont St., San 
Francisco, and 228 Central Ave., Los Angeles. Canada— 
833 Ellicott Square, Buffalo, N. Y. 








(VVVVVVVVVVVVVVVVVVVVVVVVVYVV" 























A at load 








Out in Detroit, where the automotive industry reigns supreme, and 
where the most exacting tests are made for any product that bids 
for patronage — there you will find literally scores and scores of 
Taylor Welders. The new “N” Type is already a great favorite, one 
leading body manufacturer having but recently ordered a full car- 


load of these popular and efficient machines. 


Twenty-four hour service, new and exclusive features, low cost opera- 
tion—all particulars in our new folders. Ask also for “The Evidence”. 


The Taylor Welder Co., Warren, Ohio 


The New SPOT 
Series N” Rwetpers 
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Heald Internal Grinding 
Machine with adjustable 
speed G-E motor for work 
head, constant speed mo- 
tors on whee Ispindle and 
cutting lubricant pump. 
This machine is equipped 
with G-E Controller. 
























Make a saving 





Built-in or connected 
to all types of ma- 
chine tools, G-E Mo- 
torized Power pro- 
vides lasting assur- 
ance that you have 
purchased the best. 
Machine tool special- 
ists at your nearest 
G-E office will give 
you complete infor- 
mation. 


\ 











GE 








with operating precision 


In grinding operations, extreme precision and finish 
are largely dependent upon the selection of proper 
speeds of wheel and work, as well as upon the main- 
taining of those speeds without variation. 


Both of these essentials to accurate production are 
supplied by G-E adjustable speed motors and control 
equipment—for they provide compactness, weight 
and the close-coupled application of power demanded 
in grinding to close limits. 


Machine tool design generally, and grinding ma- 
chine design particularly, have felt the powerful for- 
ward impetus afforded by G-E Motorized Power. 


Specify 


MOTORIZED POWER. 
~fitted to every need 


201-18 


| GENERAL ELECTRIC 


RAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 












SALES OFFICES IN ALL PRINCIPAL CITIES 
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POWER PLUS 


Deming Triplex Power Pumps offer the prospec- 
tive purchaser an unlimited range of sizes, capaci- 
ties and types of drive from which he may select 
the exact size, capacity, and type of drive to meet 
his requirements. 


Regularly built in capacities ranging from 300 
gallons to 60,000 gallons per hour, larger capaci- 
ties will be built on special order. A brief outline 
of the numerous uses of Deming Triplex Power 
Pumps is given below: 


Belt Driven: For all kinds of factory pumping and for 
water works, boiler feeding, paper and pulp mills, etc. 

Electric Driven: For waterworks, compression and open 
tank pumping for private water supply, fire service, 
boiler feeding, brine circulating, hydraulic elevators, 
hydraulic pressure accumulators, mine pumping, irri- 
gating, etc. 


Gas or Gasoline Driven: For waterworks, railway tank 
service, private water supply, mine pumping, irrigating, 
etc. 


Water Wheel Driven: For irrigating and other purposes. 


Deming Triplex Power Pumps will effect sav- 
ings of two-thirds and more when compared with 
the costs of steam pumping. Designed on the prin- 
ciple of the three-throw crank shaft, with the crank 
pins at an angle of 120 degrees with each other, 
the strokes follow and overlap, resulting in a con- 
tinuous and uniform action upon the fluid being 
pumped, insuring an easy flow through the de- 
livery pipe, with a correspondingly high degree of 
efficiency in the operation of the pump. 


For complete information you need a copy of the Deming 
Catalog; sent free upon request. The Deming Distributor 
in your territory will render helpful cooperation without 
obligation. 


The Deming Company, Est. 1880, Salem, Ohio 

















Deming Power 
Pumps Include 


Triplex Power Pumps 


Deming Hand 
Pumps Include 


Pitcher Spout and Cis- 
tern Lift Pumps 


Set Length Lift and 
Force Pumps 


Well and Windmill 
Pump Standards 


Centrifugal andRotary 
Pumps 


Deep Well Working 
Heads 















Hydro-Pneumatic 
Water Systems 


Horizontal Double- 
Acting Power Pumps 





Spray Pumps for all 
purposes ; 
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Use Economy Combined 
Automatic Pointing and 
Threading Machines 


to increase production 


Capacity bolts and cap screws 3/16” to 34” 
in diameter, 1” to 51%” long. 





Manufactured by 


The Economy Engineering Company 
WILLOUGHBY, OHIO 





















































Hopper Feed 
Screw Machines 


for any 
Metal 
Cutting 
Operation 
or any Blanks 
fed from 
Hopper or 
5) Magazine 
H. P. TOWNSEND MANUFACTURING COMPANY 
5S Chestnut Street HARTFORD, CONN. 














66 99 MOTOR 

Gusher” priven Pumps 
—are made to meet all conditions. 
Where it is impracticable to sub- 
merge the pump in the reservoir of 
the machine, you can mount a 
“Gusher” outside of the reservoir 
and connect by piping. 


“GUSHER” PUMPS 
are made in several sizes to deliver 
from 3 to 53 gals. per minute, and 
furnished with individual motors for 
any electric current. Made to stand 
hard work, they give the highest 
efficiency with the least power on 
all grinding and automatic machines. 
Send for Catalog today 


The Ruthman Mchy. Co. 


Front and Pike Sts. Cincinnati, Ohio 




































¢) 














Faster, better, more economical spot welds 
can be had with the No. 100 Spot Welder— 
it uses higher power than other types and 
is proportionately quicker in reaching weld- 
ing heat. 


The Thomson Spot Welder No. 100 is simple 
in operation and construction, with suffi- 
cient rigidity to stand the hardest usage. 


The original installation cost and operating 
upkeep is so low that this high quality weld- 
ing machine is practically without compar- 
ison. 





We have welding engineers located at the following 
points—New York, Chicago, Cleveland, Detroit, 
Philadelphia, St. Louis and San Francisco 


Pioneers in the Art of Resistance Welding 





Thomson No. 100 Spot Welder 


Spot Welds at a New Low Cost 


THOMSON ELECTRIC WELDING CO. 


461 Pleasant Street LYNN, MASS. 











¢cr 
« \\\! Uflo 


SX 
[ THOMSON } 
rhs 


°o 
wee 








Send for 
Our Catalog 
No. 461 











Reducing Replacement 
Costs 


i ving 

Constant lubrication to Range re 

parts together with we ne 

j edges reduc 

SS a ae lengthens the life of 

m 

machine tools. a 

Trahern chen _ oo 

j safe, cost : . 

nomical, irnished either one bape 
pel or without reli 


with * 
pelt or motor drive; the 


free from pulsation. 





reversible, 
valves, for 
flow always 


Write for Catalog 50 ; 
Geo. D. Roper Corporation 
ROCKFORD, ILL. 
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MACHINERY’S PRODUCT INDEX 


FOR LOCATION OF ADVERTISEMENTS OF MANUFACTURERS LISTED IN THIS INDEX 
SEE ALPHABETICAL INDEX, PAGES 301-302 


ABRASIVE CLOTH AND PAPER 
Carborundum Co., Niagara Falls, N. ie 


ACCUMULATORS, HYDRAULIC 

gy Engineering Co., Cham- 
bersburg a. 

Elmes Eng. Works, Charles F., 222 
North Morgan St., Chicago. 

Farrel Fdry. & Machine Co., Buffalo, 


French Oil Mill Mchy. Co., Piqua, 
Ohio. ; 
Hydraulic Press Mfg. Co., Mount Gilead, 

Ohio. 


Niles- Bement-Pond Co., 111 Broadway, 
New York. 

Sellers & Co., Inc., Wm., Philadelphia. 

Watson-Stillman Co., 192 Fulton S&t., 
New York. 


AIR HOISTS 
See Hoists, Air. 


ALLOYS, TUNGSTEN, URANIUM, 
VANADIUM, MOLYBDENUM 
Haynes Stellite Co., 30 E. 42nd S8t., 

New York. 
Ludlum Steel Co., Watervliet, N. Y. 
— -Alloys Steel Co., Latrobe, 
a. 


ANGLE PLATES, UNIVERSAL 
~— Scale & Mch. Co., Boston, 
ass. 


ANVILS 
Yost Mfg. Co., Meadville, Pa. 


ARBOR PRESSES 
See Presses, Arbor. 


ARBORS 2. MANDRELS, 
EXPANDIN 

American ~aeed & Machine Co., Ann 
Arbor, Mich. 

Cochrane-Bly Co., Rochester, N. Y. 

a Tube & Tool Corp., Brooklyn, 


i A 
Morse Twist Drill & Mch. Co, New 
Bedford, Mass. 
Nicholson & Co., W. H., 112 Oregon 
St., Wilkes- Barre, Pa. 
—— Tool & Mfg. Co., Springfield, 
io. 


ARBORS AND MANDRELS, SOLID 

American Broach & Mch. Co., Ann 
Arbor, Mich. 

ss ee Sharpe Mfg. Co., Providence, 


Cleveland Twist Drill Co., Cleveland. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

McCrosky Tool Corp., Meadville, Pa. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Tool Co., Cleveland. 

—— Twist Drill Tool Co., Detroit, 


Nicholson & Co., W. H., 112 Oregon 
poets’ a Wee oe 

a itney Co. artford, Conn, 
Standard Tool Co., Cleveland. 
Union Twist Drill Co., Athol, Mass 


BABBITT 


Ajax Metal Co., Philadelphia, Pa. 

Besly & Co., Charles hae 120-B No. 
Clinton St., Chicag 

Hoyt Metal Co., St. tf Conte, Mo. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago, Til. 


Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 
BALANCING EQUIPMENT 


— Bros. Mfg. Co., Rockford, 


Mllin 


Gisholt. Matites Co., 1300 E. Wash- 


ington Ave., Madison, Wis. 
Norton Co., Worcester, Mass. 


Olsen, Tinius Testing Machine Co., 


Philadelphia, Pa. 


es, Machine Tool Co., Rock- 


ford, 


BALLS, BRASS, STEEL, ETC. 


Abbott Ball Co., 1045 New Britain 


Ave., Hartford, Conn 


Auburn Ball Bearing Co., 33 Elizabeth 


St., Rochester, N. Y. 
Gwilliam Co., Brooklyn, |. ide 


Hoover Steel Ball Co., Ann Arbor, 


Mich. 


BARS, BORING 
See Boring Bars. 


BARS, PHOSPHOR BRONZE 


Bunting Brass & Bronze Co., Toledo, 
Ohio. 


BARS STEEL 
Carnegie Steel Co., Pittsburgh, Pa. 


BEARINGS, BABBITT 


Bunting Brass & Bronze Co., Toledo, 


Ohio. 
Praakin Die-Casting Corp., Syractse, 





oyt Co., 
Link-Belt Company, — 
a 3 


Auburn Ball Bearing Co., 
Ball & Roller Bearing Co., Danbury, 


a. 
Boston — Wks. Sales Co., Norfolk 


Fafnir Bearing Co., New Britain, = 


New Departure Aes Co., Bristol, Conn, 
Norma-Hoffmann Bearings Corp., S 


F N. 
Strom Bearings Go., 4563 Palmer St. 
Torrington Co., Torrington, Conn. 


BEARINGS, BRONZE, 
SPECIAL ALLOYS 


, Charles H., 12-B North 
Bunting Brass & Bronze Co., Toledo, 


io. 
Hoyt Metal Co., St. Louis, Mo. 
Magnolia Metal Co., 


Roller Bearing Co. of America, - 


BEARINGS, OILLESS 
Arguto Oilless Bearings Co., 
1 ,» Wayne Junct’n, Philadelphia. 


BEARINGS, ROLLER 
er. & Roller Bearing Co., Danbury, 


Norma-Hoffmann Bearings Corp., Stam- 
Roller ’ Bearing Co. 
Relic yl at es 


Seating Co., , -Canton, 


BEARINGS, SELF-OILING 
Link-Belt Company, 


BEARINGS, TAPERED ROLLER 
Timken Roller Bearing Co., 


BEARINGS, THRUST 
Auburn Ball Bearing Co., 
beth St N 


» a 
Norma- Hoffmann Bearings Corp., Stam- 


Cc 
Timken Roller Bearing Co., Canton, O. 
BELT CEMENT 


0. 
— & Knight Mfg. Co., Worcester, 
PP ol Chas, A., Co., 
we 


BELT CLAMPS 
Graton & Knight Mfg. Co., 


Mass. 
——- & Pettis Mfg. Co., New Haven, 
BELT DRESSING 


= Crucible Co.. 
Graton’ & Knight Mfg. Co., Worcester, 


BELT FASTENERS, LEATHER 

Chicago Rawhide Mfg. Co., 1309 
Elston <Ave., “Chicago. 

Graton & Knight Mfg. Co., Worcester, 
M 


ass. 
Schieren, Chas, A., Co., 73 Ferry St., 
New York City. ‘ 


BELT FASTENERS, METAL 

Bristol Co., Waterbury, Conn. 

Flexible Steel Lacing Co., 4622 Lex- 
ington St., Chicago. 

Graton & Knight Mfg. Co., Worcester, 


ass 

Greene, Tweed & Co., 109 Duane St., 
New York. . 

Schieren, Chas, A., Co., 73 Ferry St., 
New York City. 


BELT LACING 

Chicago Rawhide = Co., 1309 Els- 
ton Ave., Chicag 

Flexible 9 Lacing Co., 4622 Lex- 
ington S icag 

— & Kuight Mig. Co., Worcester, 


Schieren, Chas, A., Co., 73 Ferry St., 
New York City. 

Western Rawhide’ & Belting Co., Mil- 
waukee, Wis. 

Williams, I. B., & Sons, Dover, N. H. 


BELT LACING, FLEXIBLE STEEL 
Flexible Steel Lacing Co., 4622 Lex- 
ington St., Chicago. 


BELT SHIFTERS 

Haskins Co., R. G., 3452 W. Lake 
St., Chicago. 

Kremer-Oummings Mch. Co., Cleveland. 

LeBlond, R. K., Machine Tool 
Cincinnati. 

Ready Tool Co., Bridgeport, Conn. 

>, = TB. Sons Co. Chambersburg, 
<3 

BELTING, LEATHER 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

Graton & Knight Mfg. Co., Worcester, 


ass. 
Schieren, Chas, A., Co., 73 Ferry St., 
New York Cit ty. 
Williams, I. B., & Sons, Dover, N. H. 
BELTING, ROUND LEATHER 
Chicago Rawhide — Co., 1309 Els- 
ton Ave., Chic 
ones & Knight “Mite. Co., Worcester, 


s. 

Schieren. Chas, A., Co., 73 Ferry St., 
New York City. 

Western Rawhide. & Belting Co., Mil- 
waukee, Wis. 

Williams, I. B., & Sons, Dover, N. H. 

BENCH LEGS 

Angle Steel Stool Co., Plainwell, Mich. 

: Sharpe Mfg. Co., Providence, 


New — Mch. Co., New Britain, 


Pollard “Bros. Mfg. Co., Inc., 4035 N. 
Tripp Ave., Chicago, Ml. 
BENDING MACHINES, 
ANGLE IRON 
Buffalo Forge Co., Buffalo, N. Y. 
Wickes Bros., Saginaw, Mich. 
BENDING MACHINES, 
HYDRAULIC 


Niles-Bement-Pond Co., 111 Broadway, 
ew York. 
Watson-Stillman Co., 192 Fulton S8t., 


New York. 
Williams, White & Co., Moline, Il. 
BENDING MACHINES, PIPE 
Buffalo Forge Co., Buffalo, N. Y. 


Niles- Sng aaa Co., 111 Broadway, 
Pedrick Tool & Machine Co., 3639 


N. Lawrence St., Phi ladelphia. 
Sellers & Co., Inc., Wm., Philadelphia. 
Underwood Corp., i. B., Philadelphia. 
Watson-Stillman Co., 192 Fulton St., 

New York. 

BLOCKS, CHAIN 
See Hoists, etc. 


BLOWERS 


— Gas Furnace Co., Elizabeth, 


Buffalo Forge Co., Buffalo, N. 


Osnety -Otto Mfg. Co., Chicago Heights, 
Chicago Flexible Shaft Co., 1154 8. 


Central Ave., Chica 


go. 

General. Electric Co., Schenectady, 

Ingersoll-Rand Co., 11 Broadway, New 
OTK. 

Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 
BLOWERS, POSITIVE PRESSURE 


— Gas Furnace Co., Elizabeth, 
Chicago Flexible Shaft Co., 1154 S. 


Central Ave., Chicago. 


Leiman Bros., 60-62 Lispenard St., 


New York. 


BLUEPRINT DRYING MACHINES 

Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 


BLUEPRINT FILING CABINETS 
See Cabinets, Filing. 


BLUEPRINT MACHINES 

Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 

Wickes Bros., Saginaw, Mich. 


BLUEPRINT PAPER 

Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser Ce., Hoboken, N. J 


BLUEPRINTING 
Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 


BOILER TUBES 


National Tube Co., Pittsburgh, Pa. 
Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 


BOLT AND NUT MACHINERY 
Acme Machinery Co., Cleveland. 
Ajax Mfg. Co., Cleveland. 

Economy Engineering Co., Willoughby, 


hio 

Lents “Machine Co., Inc., Waynesboro, 
a. 

National Machinery Co., Tiffin, O. 


BOLTS AND NUTS 

National Machinery Co., Tiffin, 0. 

National Acme Co., Cleveland, O. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 


BONDS, INDUSTRIAL 
a Sa & Weeks, 42 Broadway, 
CS 


BOOKS, TECHNICAL 
Industrial Press, 140-148 Lafayette 
St.. New York. 


BOOSTERS ’ 
American Gas Furnace Co., Elizabeth, 


Nd 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


BORING AND DRILLING 
MACHINES, VERTICAL 

Baker Bros. Co., Toledo, O. 

Barnes, Drill Co., 814 Chestnut St., 
Rockford, . 

oe, Machine Tool Co., Ann Arbor, 


ich. 
Bullard Machine Tool Co., Bridgeport, 
Conn. 


Cochrane-Bly Co., Rochester, N. Y. 

Colburn Mch, Tool Co., Rochester. 

Consolidated Tool Corp., 
Rochester, N. 

Foote-Burt Co., } ry 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

— Milling Mch. ‘Co., Rockford, 


Moline Tool Co., Moline, Til. 

Niles-Bement-Pond Co., {11 Broadway, 
New York. 

Rockford Drilling Machine Co., Rock- 
ford, Illinois. 

Sellers & Co., Inc., Wm., Philadelphia. 


BORING - TURNING MILLS, 
VERTICA 

Betts ar a Co., Rochester, N. Y. 

Bullard Machine Tool Co,. Bridgeport, 


onn. 

Cincinnati Planer Co., Cincinnati. 
Colburn Mch, Tool Co., Rochester. 
bag hs et Machine Tool Corp., 


1 Ae A 
Gisholt Machine Co., ag E- Wash- 
ington Ave., Madison 
Niles-Bement-Pond Co., Miah ‘Broadway, 
New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


BORING BARS 

American Hollow Boring Co., Erie, Pa 

Armstrong Bros., Tool _ 313 No 
Francisco Ave., Chica 

— Machine Tool oa. * Bridgeport, 


Con 
Gisholt. “Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. : 
Lovejoy Tool Co., Inc., Springfield, Vt 
Madison Mfg. Go., Muskegon, , Mich 
Pedrick Tool & Machine Co., 3639 N. 
Lawrence St., Philadelphia. 
Ready Tool Co., Bridgeport, Conn 
Underwood Corp., H. B.. Philadelphia 
Williams, J. H., Co., Buffalo, > é 


BORING DRILLING thd —_— 
MACHINES, HORIZ 

Barnes Co., W. F. & as. 531 Ruby 
St., Rockford, Tl. 

Betts Machine Co., Rochester, N. Y. 

Bue Machine Tool Co., Ann Arbor, 


ich. 
Consvitdated Machine Tool Corp. of 
America, Rochester. N. Y. ° 
Giddings & Lewis Mche. Tool ©. 
Fond-du-lac, Wis. i 
Gisholt Machine Co., 1300 BE, Was 
ington Ave., Madison, Wis. 
Hoefer Mfg. Co., Freeport, Ml. vd 
—— Milling Mch. ge Rockford. 
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General Forging Plus 
Production Forging 


Nazel Hammers, best known for gen- 
eral forging, are equally profitable in 
the production field. They have the 
“punch”, can be run at speeds which 
enable the operator to control the blow 
to obtain the result desired. Adapted 
for heavy, medium or light work. 


This Nazel Hammer, forging insulator 
pins at the rate of 2000 per day, is an 
example of profitable application in the 
manufacturing field. 


For data on other operations, produc- 
tion, capacity, etc., send for the Nazel 
Hammer Book. 






Well Drilling 
Tools. 


Chisel Points. 

















NAZEL 


Engineering and Machine Works —g/ 


4043 N. Sth St. 
PHILADELPHIA, PA. 








Rivet Sets. 















Also Builders of the Dill-Slotter. 
*“‘Adds a Complete Department.’’ 
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Landis Tool Co., Waynesboro, Pa. 
Lucas Mch. Tool Co., Cleveland. 
Newton Machine Tool Works, 


Rochester, _- 
— -Bement-Pond Co. .» 111 Broadway, 


York. 

—— Tool & Mch. Co., 3639 No. 
mee St., Philadelph: ia. 
Roeiferd Driling Machine Co., Rock- 

Joseph T., 


& Son, 2558 W. 
Chicago, Il. 


th St., 

Sellers & Co., Inc., Wm., Philadelphia. 

Sommer & Adams Co., Clevelan 

ia ge Boring Mche. Co., 
Mass. 


BORING HEADS, OFFSET 


Casler, Herman, Canastota, N. Y. 
Gairing Tool Co., Inc., Detroit. 
hs ag Cable Machine Co., Syracuse, 


Rickert Shafer Co., Erie, Pa. 


BORING TOOLS 


American Hollow Boring Co., Erie, Pa. 
Armstrong Bros. Tool Co., 318 North 


Inc., 


Hudson, 


Francisco Ave., “> 
Gairing Tool Co., Inc., 
as Tool Co., Inc., Detepringfield, 


t. 
Morse Twist Drill & Mch. Co., New 
Bed 


ord, Mass. 

O. K. Tool Co., Inc., Shelton, Conn. 
Ready Tool Co., Bridgeport, Conn. 
Taft-Peirce Se Co., Woonsocket, RG 
Western Tool & Mfg. Co., Springfield, 


hio. 
Williams, J. H., & Co., Buffalo, N. Y. 


BRAKES, PRESS AND BENDING 
Cincinnati Shaper Co., Cincinnati. 
7, & Nawrath, Div. Birmingham Iron 


oundry, Derby, Conn. 
Peck 5 ed & Wilcox Co., Southington, 


BRASS AND COPPER RODS, 
SHEETS, TUBES 


Bridgeport Brass Co., Bridgeport, Conn. 


BRAZING EQUIPMENT 
a ae Gas Furnace Co., Elizabeth, 
Chicago Flexible Shaft Co., 
Central Ave., Chicago. 
BROACHES 
American Broach & Machine Co., Ann 
‘bor, Mich. 


Arbor, ° 
— Co., J. N., New London, 
Lapointe Mch. Tool Co., Hudson, Mass. 
— Co., 660 Park ‘St., Milwaukee, 
Taft-Peirce Mfg. Co., Woonsocket, 
Threadwell Tool Co., Greenfield, Bg 
BROACH GRINDING MACHINES 
Lapointe Co., J. N., New London, 
Conn. 
BROACHING MACHINES 


American Broach & Machine Co., Ann 
Arbor, Mich. 
General "Mfg. Co., Detroit, Mich. 
Lapointe Co., J. N., New London, Ct. 
Lapointe Machine Tool Co. , Hudson, 


ass. 
a Co., 660 Park St., 
ae ag Mch. & Tool Co., Toledo. 
& O. Press Co., Hudson, N. Y¥. 


BRoACHING PRESS, HAND 
American Broach & Machine Co., Ann 

Arbor, Mich. 
Threadwell Tool Co., 
BRONZE 


Ajax Metal Co., Philadelphia. 
“are Brass & Bronze Co., Toledo, 
oO. 


1154 S. 


Milwaukeé, 


Greenfield, Mass. 


BRONZE WIRE, RODS AND 
SHEETS 

Bridgeport Brass Co., Bridgeport, Conn. 

BUFFERS 

Blount, J. G. Co., Central Ave., 
Evere tt, Mass. 

Bridgeport Safety Emery Wheel Co., - 
ne., 83 W. Broad 8t., ‘Brides. 
port, Conn. 


Chicago Flexible Shaft Co., 1154 8. 
Central Ave., Chicago. 

— Electrical Tool Co., Cin- 

Cleveland Armature Works, Cleveland, 

Gardner Mch. Co., 414 E. Gardner 
St., Beloit, Wis. 

Mitchell Eakins Co., Springfield, 

Nell & Smith Electric Tool Co., Cin- 
nnati. 

ee Britain Mch. Co., New Britain, 


onn. 
Stow Mfg. Co., Binghamton, N. Y. 
Valley Electric Co., St. Louis, Mo. 


BUFFING MACHINES AUTOMATIC 
Angyngite Buffing Mch. Co., Buffalo, 


BULLDOZERS 

Ajax Mfg. Co., Cleveland. 

Bliss Co., E. W., Brooklyn, N. Y. 

National a am | Co., Tiffin, O. 

Ryerson & Son, — T., 2558 W. 
16th St., Chicag 

Watson-Stillman =. 192 Fulton St., 
New York. . 

Williams, White & Co., Moline, Ill. 

BURNERS, GAS AND OIL 

Chicago Flexible Shaft Co., 1154 S. 


Central Ave., Chicago. 


Cox & Sons Co., Bridgeton, N. J. 
Surface Combustion Co., 363 Gerard 
Ave., New York. 
BURNISHING MACHINERY 
Abbott Ball Co., 1045 New Britain 
Ave., Hartford, Conn. 
Baird Machine Co., Bridgeport, on. 
Globe Mch. & Stamping Co., 122 
76th St., Cleveland, O. 
BURRING MACHINES, FORGINGS 
Ajax Mfg. Co., Cleveland, O. 


BUSHINGS, BRASS, BRONZE, ETC. 


Bridgeport Brass Co., Bridgeport, Conn. 

Brown Engineering Co., 133 No. 3rd 
St., Reading Pa. 

Bunting Brass & Bronze Co., Toledo, 
Ohio 


Pittsburgh, Pa. 
Stewart Mfg. Corp., 4512 Fullerton 
Ave., Chicago, Ill. 


Wilmington Fibre Specialty Co., Wil- 
mington, Del. 

BUSHING, HARDENED 

Danly Machine Specialties, Inc., 4907 
Lincoln Ave., Chicag 

Fostoria Screw Co., 3005 Blue Print 
Ave., Fostoria, O. 

BUSHING, JIG 

Ex-Cell-O Tool & Mfg. Co., Detroit. 


CABINETS, FILING 
Biases, S.. Eugene, 166 W. Monroe 
t 


ie cago. 
Keuffel & Esser Co., Hoboken, N. J. 


CABINETS, TOOL 

Angle Steel Stool Co., Plainwell, Mich. 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 

Gerstner & Sons, H., Dayton, O. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 


CALIPER GAGES 
Williams, J. H., & Co., Buffalo, N. Y. 


Key: stone Bronze Co., 


CALIPERS 

Brown & Sharpe Mfg. Co., Providence, 
Starrett Co., L. S., Athol, Mass. 
CAMS 


Rowbottom Mch. Co., Waterbury, Ct. 
CASE-HARDENING 
Amemege Gas Furnace Co., Elizabeth, 


Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass, 
Mch. Co., 2700 


Pittsburgh Gear & 
ea i. Pittsburgh. 
Williams, J. , & Co., Buffalo, N. Y. 
CASE-HARDENING COMPOUND 
Kasenit Co., 2-B Stone St., New York. 
CASE-HARDENING FURNACES 
See Furnaces, Case-hardening. 
CASTINGS, BRASS, BRONZE AND 
ALUMINUM. 


Ajax Metal Co., Philadelphia. 
Bunting Brass & Bronze Co., Toledo. 


CASTINGS, DIE OR DIE MOLDED 

Alemite Die-Casting Mfg. Co., 2640- 
54 Belmont Ave., Chicago. 

Cornine-Hakanson Die Casting Co., 
402 E. 152nd St., New York City. 

——*, Die-Casting Corp., Syracuse, 

Hoyt Metal Co., St. Louis, Mo. 

McGill Metal Co., Valparaiso, Ind. 

National Lead Co., 111 Broadway, 
New York. 

Republic Die Cugeing Co., Inc., 128 
E. Mott St., New York. 

Soss Mfg. Co., 776 Bergen St., Brook- 


Sterling Die Casting Co., Ine., Brook- 


Stewart Die Casting Corp. 4512 
Fullerton Ave., Chicag 

Superior — jasting Co. “Cler. eland. 

Veeder Mfg. 89 ‘Sargeant St., 
Hartford, gunn’ 

CASTINGS, DIE OR DIE MOLDED 
ALUMINUM 


Alemite Die-Casting & Mfg. Co., 2640- 
54 Be is cago. 
Cornine-Hakanson Die Oasting Co., 402 
E. 152nd k City. 
Franklin Die-Casting Corp., Syracuse, 
Mationel _ Leet Co., 111 Broadway, 


New York. 
Phoenix Die Corp., Buffalo. 


Casting 
Republic Die Casting On. 7. 128 E. 
ot &t., N._Y. 
“s Mfg. Go., 776 Bergen St., Brook- 
yn, * . 
Sterling Die, Casting Co., Inc., Brook- 


‘Die Casting Corp., 4512 
Nerton Ave., Chica 
Superior Die-Casting o. ** Cleveland. 


CASTINGS, GRAY IRON 
Brown & Sharpe Mfg. Co., Providence, 


Chambersburg * aneaie Co., Cham- 


sburg, Pa. 

Cox & fons Co., Bridgeton, N. J. 

Reed-Prentice Corp., Worcester, Mass. 

Sweet & Doyle Fdry. & Mch. Co., 
Troy, Green Island, 


i Paes. 
Toledo Mch. & Tool Co., Toledo, O. 


CASTINGS, MALLEABLE 
Link-Belt Company, Chicago. 
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CASTINGS, REPAIRING DEFECTIVE 

Metals Coating Co. of America, Phila- 
delphia. 

CEMENT, DISC GRINDING WHEEL 

et eS Co., Beloit, Wis. 


esly Co., ened Tae 120-B N. 
Clinton St., Chi 

Gardner Machine Con 414 E. Gardner 
St., Beloit, Wis. 


CENTERING MACHINES 


Consolidated Machine Tool Corp., 
Rochester, N.Y. 
Bequon-Warkeey Machine Co., Hartford, 


Con 
Sender “Mch. Co., Torrington, Conn. 


Newton Machine Tool Works, Inc., 
Rochester, N 
Niinetnees Peed Co., 111 Broadway, 
New York. 
Pratt & Whitney Co., Hartford, Conn. 
— Mch. Co., D.'E., New London, 
nn. 


CENTERS, LATHE 
Haynes Stellite Co., 30 E. 42nd St., 


New York. 
Kell Mfg. Co., Newark, N. 


Precision Gauge & Tool Co., Detroit, 
Mich. 

CENTERS, PLANER AND MILLER 

Cincinnati Planer Co., Cincinnati. 

Morse Twist Drill & Mch. Co., 
Bedford, Mass. 

CHAIN BLOCKS 

See Hoists, Chain, etc, 


CHAINS, POWER TRANSMISSION 
—- Chain & Mfg. Co., Worcester, 


ass. 
Boston Gear Wks. 


New 


Sales Co., Norfolk 
owns, Quincy, ass. 
Link-Belt Company, Chicago. 


Morse Chain Co., Ithaca, N. Y. 
— Gear Works, Philadelphia, 


Whitney Mfg. Co., Hartford, Conn. 


CHECKS, TIME, TOOL AND PAY 
Noble & Westbrook Mfg. Co., Hart- 


ford, Conn. 

Schwerdtle Stamp Co., Bridgeport, Ct. 

CHISEL BLANKS, PNEUMATIC 
HAMMER 

Hunter Saw & Mch. Co., 5662 Butler 
St., Pitts’ 


cago, 
Ingersoll-Rand Co., 11 Broadway, New 
York. 


CHISELS, PNEUMATIC HAMMER 

Independent Pneu. Hammer Co., 600 
W. Jackson Blvd., Chicago. 

Ingersoll-Rand Co., 11 Broadway, New 
York, 

CHUCKING Epona, 
AUTOMATIC 

Baird Machine Co., Bridgeport, Conn. 

Bullard Machine Tool Co., Bridgeport, 


Conn. 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., ison, Wis. 

Goss & DeLeeuw Machine Co., New 

Britain, Conn. 


—_ & Lamson Mch. Co., Springfield, 
~~ Britain Mch. Co., New Britain, 
n. 
Potter & Johnston Machine Co., Paw- 
tucket, R. I. 


CHUCKING MACHINES, MULTIPLE 
SPINDLE 


National-Acme Co., Cleveland, O. 


CHUCKING maoninas, 
SEMI-AUTOMATIC 

Bardons & Notte Cleveland. 

Brown harpe Mfg. Co., Providence, 


Bullard Machine Tool Co., Bridgeport, 


Con 

Gisholt. “Machine Co., 1800 E. Wash- 
— Ave., 

ee Machine Co., Spring- 


omneld 
National Acme Co., Cleveland, O. 


New Britain Mch. Co., New Britain, 

Conn. 

CHUCKS, AIR OPERATED 

Bardons & Oliver, Cleveland. 

Feoatigs Chuck & Tool Co., Buffalo, 

Ln Machine Co., 529 Market 
, Logansport, Ind. 

CHUCKS, COLLET OR SPLIT 

Acme Co., B. C., Waltham, Mass. 

Bivett 2 oe & Grinder Corp., Brigh- 

Stark "Tool Co., Waltham, Mass. 

Wade Tool Co., Waltham, Mass. 

Whitney Mfg. ‘Co. .» Hartford, Conn. 

CHUCKS, DRILL 

Apex Machine Co. : Dayton, O. 

Boker, H., & Co., Inc., 108 Duane 8t., 


New York. 
Gomee omen Ganastate. «ae A 
Clevel Twist Drill Co., Cleveland. 
Gonmatidatetd Machine Tool Corp., 
Rochester, 
Cushman Chuck Go., Hartford, Conn. 
= ros & Tool Co., Inc., Brook- 


oxbs Mfg. ‘Co., Hartford, Conn. 
{poste I Tool Corp., Meadville, Pa. 
Modern Tool Co., Erie, Pa. 


“CHUCKS, 


Megs Twist — & Mch. Co., 
edfo: 
— Twist Drill & Tool Co., 


M 
setiie tenes Co. », 13th and Roby Sts., 
Chicago. 


Skinner Chuck Co., New Britain, Conn, 
Standard Tool Co. “he Cleveland. 

Union Mfg. Co., New Britain, Conn, 
Watts Bros. Tool Works, Wilme rding, 


Pa. 
Weygandt, T. C., Co,, 248 W. Broad- 


ey Mfg. Co., ~ e & Conn. 
Whiton. Machine Co., D. E., New Lon- 
don, Conn. 


CHUCKS, FULL FLOATING 

Apex Machine Co., Dayton, O. 

Errington Mechanical Laboratory, Broad- 
way and John St., New York. 

bet <2 Bros. Tool Works, Wilmerding, 


New 


CHUCKS, LATHE, ETC. 
Bullard Machine Tool Co., Bridgeport, 


nn. 

Cushman Chuck Co., Hartford, Conn. 

Foster Machine Co., .Elkhart, Ind. 

Gisholt Machine Co., 1300 E. W 
ington Ave., Madison, Wis. 

— a — Mfg. Co., New 


aven, 

welieoat Tool Corp., Meadville, Pa. 

Rivett Lathe & Grinder Corp., Brigh- 
ton District, Boston. 

Ryerson & Son, J 
Téth St., Chicago. 

Skinner Chuck Co., New Benn, Conn, 


ash- 


Thomas Elevator Co. -» 24 So. Hoyne 
Ave., Chicago. 
Union Mfg. Co., New Britain, Conn. 


Whiton Mfg. Co., D. E., New London, 
Conn. 

CHUCKS, MAGNETIC 

Arter Grinding Mch. Co., Worcester, 

ass. 

Head Mch. Co., 16 New Bond S8t., 
Worcester, Mass. 

J. & H. Electric Co., Providence, R. I. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Walker Company, Inc., OG: 3. Worces- 
ter, Mass. 


CHUCKS, PLANER 


Cincinnati Planer Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, 


Conn. 
Skinner Chuck Co., New Britain, Conn. 
Union Mfg. Co., New Britain, Conn. 


CHUCKS, QUICK CHANGE AND 
SAFETY 


Apex Machine Co., Dayton, O. 
Errington Mechanical Laboratory, Broad- 


way and John St., New York. 
Geometric Tool Co., New Haven, Conn 
McCrosky_ Tool 


Corp., Meadville, Pa. 
National Tool Co., Cleveland. 
i . WE L., 18 8. Clinton St., 
Whitney” “tte. Co., Hartford, Conn. 


RING WHEEL 


Gardner Mch. Co., 414 E. Garden St., 
Beloit, Wis. 
Graham M 


fg. Co., Providence, R. I 
CHUCKS, TAPPING 
Apex Machine Co., Dayton, O. 
Barber-Colman Co., Rockford, III. 
Babe ea Tool Co., Ann Arbor, 
Errington Mechanical Lehertiort, Broad- 


Corp., Pa. 
L., 18 South Clinton 


-» Chicago. 

Scully-Jones & Co., 13th and Robey 
wn cago. 

Watts Bros. Tool Works, Wilmerding, 


Pa. 
Whitney Mfg. Co., Hartford, Conn. 
CIRCUIT BREAKERS 


General Electric Co., Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

CLAMPS 

Arustoens Bros. Tool Co., 313 No. 

age ge J Ave., Chicag 

Besly & Co., Charles i. * 120-B No. 
Clinton St., Chicago. 

Brown Sharpe Mfg. Co., Providence, 


Danly Machine Specialties, Inc., 4907 
L In Ave., ulenes. 

Starrett Co., L. 8., Athol, 

Western Tool & Nite Co Springfield, 


Ohio. 
Williams, J. H., & Co., Buffalo, N. Y. 
CLEANSERS, CHEMICAL, FOR 
WASTE AND METAL 
- = Co., 26 Thames 8t., 
ork. 


CLEANING COMPOUND 
See Compound, Cleaning. 


CLUTCHES, a ETC. 
9 Co., A. & F., 79 Barclay St., 
ew 


r 
Brown Enaiieering e, 183 No. 3 


Caldwell & Son Co., H. W., 1700 8. 
estern Ave., Chicago, 

Conway Clutch Co., Cincinn Oo. 

Edgemont Machine ‘Co., 3700" A ational 


Ave., Dayton, 
Falls Clutch & hes. Co., Kent, 
Buffalo, 


Ohio. 
Farrel Fdry. & Mch. Co., 
N.Y ane 4 


Hilliard’ Clutch Corp., Elmira, 
—, Machine Co., Carlyle, Man- 


ester, Conn. 
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Ver LOO Z here, too/ 


Since Thos. Mahan, plant Engineer of Pratt & Cady Com- 
pany, Hartford, Conn., has so ably stated the case, we’ll merely 
quote his words: 

“This machine (Goss & DeLeeuw Automatic Chucking 
Machine) has reduced the cost of the above operations 
100%. It does more uniform and better work. After the 
machine is set up it is only necessary to place the piece in 
the chuck and remove it when finished.” 

Five sizes of bronze valve bodies, from 14” to 114”, are 
Centered, Rough Bored, Finish Bored and Turned, Finish 
ee and Threaded at the rate of 180 to 240 pieces per 

our. 

For high continuous output; maintaining of close limits; 
ease of setting up; simplicity of camming and adjustment; 
the Goss & DeLeeuw Chucking Automatic is second to none. 

Being independently adjustable, the spindles can be set 
to perform each operation at top speed. Then again, all 
threading is controlled by positively fed lead screws, com- 
pletely eliminating poor threads and breakage on small 
diameter taps. 

Any man who is responsible for machining parts up to 
6” dia. x 634.” long should investigate this advanced type 
of Automatic Machine. 


A catalog, explaining each mechanical feature in detail, together 
with production figures on representative parts, is yours for the 
asking. Make a point to write for a copy today! 


NEW BRITAIN, 


The Goss @ bE Leeuw Machine Co., “*”.22" 


Representatives—Henry Prentiss & Com- 
pany, New York State. Northern New 
Jersey, Erie Pa., Connecticut, Massachu- 
setts. John H. Glover, 

Ave., Chicago, Il. S. B r 

Clifton Boulevard, Cleveland, Ohio. 

igan Representative—J. CC. Austerberry, 
684 E. Congress St., Detroit. Swind .Ma- 
chinery Company, Widener Building, Phila- 
delphia, Pa. 
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Jones Foundry & Machine Co., x. Taylor-Shantz Co., Rochester, N. Y. Hilliard Clutch Corp., Elmira, N. Y. CUTTING-OFF MACHINES, 
i? aseo W. wesroetigy Be atl Chi U pea es Inc, Ampere, ¥- J. Mosse & Wiis Ce. aces 2137 No. ROTARY 
In e om A 1cag 4 Tess 0., udson, e ® e a. iden. 
Moore, & White Cox. 2707-2787 No. Wade Tool Co, Waltham,’ Mass. |. Nicholson & Co. W. H., 112 Oregon PTgW8, © Sharpe Mie. Oo., Providence, 
5th St. iladelphia. appat Gear Works, 5 0 St., Wilkes-Barre, Pa. 24 Garden St 
sis Machine Co., Greenfield, woe: : Peomenggay age Bs Weites. 4 “——s wa: he —— Co., 54 ee Ok $24 Garden St, 
Mass. : icaco Screw & Mch. orks, Inc., Main St. oyersfor Etna Machine Co., Toledo, O 
Twin Disc Clutch Co., Racine, Wis. Philadelphi liers & Co., ‘ hiladelphi ‘i “x 
Wood, T. B., Sons Co. Chambersburg, mer " Sank & a snail PN. _ o a a Co., esiiaes 
Pa. CONTROLLERS Spe a ¥ 116 Eaton St., 
- pringville, N. Y. 
COLLARS, SAFETY oe Gas Furnace Co., Elizabeth, wood, T. B., Sons Co. Chambersburg, porch cial boy 
Bridecport, Sy yom | aS: General Electric Co., Schenectady, Pa. Ss ye yl $18 North 
° , : . K. Tool Co., Inc., “Shelton Con 
port, Conn. adieu Electric & Eng. Co., 1056 CRANES Qo. K : pa 
Royersford Foundry Machine Co., _Ivanhoe Road, Cleveland. Hanna Engineering Works, 1763 Elston us as ao Focl Say Oo., Provi- 
. 54 7 a St. Philadel, Pa. Westinghouse Elec. & Mfg. Co., East Ave., Chicag Pratt & Whitney Co., Hartford, Conn. 
"New rork. - & F., 19 Barclay &t., Pittsburgh, Pa. Harrington Company, Philedelphia, Pa. Ready Tool Co., Br idgeport, Conn. 
Link-Belt. Company, Link-Belt Company, Chicag Western Tool & Mfg. Co. , Springfield, 


CONVEYORS, BELT 


Chicago. 
Royersford Fdry. & Meche. Co., 54 


Main St., Royersford, Pa. Link-Belt Company, Chicago. 
Wood, T. B., S Cc : 

Pa ons Co, Chambersburg. ConvEYORS, GRAVITY 

Caldwell & Co., H. W., 1700 S. 

COLLARS, SPACING, ETC. Western bong Chieens, Tl. : 
Detroit Stamping Co., Detroit, Mich. Link-Belt Company, Chicago. 
Scully-Jones Co., 18th and Robey Sts., 

Chicago. COTTER PINS 
COLLETS Williams, J. H., & Co., Buffalo, N. Y. 


Cleveland Twist Drill Co., Cleveland. 


Geometric Tool Co., New even, Conn, COUNTERBORERS 

Pratt & Whitney Co., Hartford, Conn. Cleveland Twist Drill Co., Cleveland. 
Standard Tool Co., Cleveland, 0. Gairing Tool Co., Inc., Detroit. 
Union Twist Drill Co., Athol, Mass. Morse Twist Drill & Mch. Co., New 


Bedford, Mass. 
COLLETS, SPRING National Tool Co., Cleveland. 
Ames Co., B. C., Waltham, Mass ee 
ee — & Grinder Oorp., Brigh- Pratt & Whitney Co., Hartford, Conn. 
Hartford, Conn. 


Standard Tool Co. Cleveland. 
Whitney Mfg. Co., t 
Stark Tool Co., Waltham, Mass. Starrett Co. L. §., Athol, Mass. 


Threadwell Tool Co., Greenfield, Mass. 
COMMUTATORS Union Twist Drill Co., Athol, Mass. 
Gane, Electric 


Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., East —e FRICTION, 
Pittsburgh, Pa. z 
Clevelan 


Bardons & Oliver, d. 
& F., 79 Barclay St., 


COMPARATOR, SCREW THREAD Brown Co., | A. 


New York. 
“<8 & Lomb Optical Co., Rochester, Brown & Sharpe Mfg. Co., Providence, 
a 
Jones & Lamson Mch. Co., Springfield, Diamond Mch. Co., Providence, R. I. 
Vermont. Edgemont Machine Co., 2700 National 
Ave., Dayton, Ohio. 
COMPOUND, CLEANING —, Clutch & Mchry. Co., Kent, 
Oakley Chemical Co., 26 Thame ys 10. 
ee hames St-, Gisholt. Machine Co., 1800 E. Wash- 
ane ae yg N.Y 
COMPOUND, illiar ute Tp. mira, N, Y. 
ETC. D, CUTTING, GRINDING, Jones Foundry & Mch. Co., W. A. 


4409 W. Roosevelt Rd., penicaee. 


Oakley Chemical Co., 26 Thames St., PeBlond Mch. Tool Co K., Cin- 
New York. cinrati, O. ie x 
Sun Oil Company, Philadelphia. Warner & Swasey Co., Cleveland. 
Wood, T ., Sons Co. Chambersburg, 
COMPRESSORS, AIR AND GAS Pa. 
is ia Electric Co., Schenectady, 
Ns XG COUNTE 
ane Co., 11 Broadway, New Cogsdi'! sg Detroit 
ware Gairing Tool Co., ine. poreett, 
Greenfield Tap & ie Corp., Green- 
CONDUITS field, nig 
Eastern Tube & Tool Co., Inc., Brook- 
yn, N. Y. COUNTERS, REVOLUTION 
Bristol Co., Waterbury, Conn. 
CONNECTORS, FRANKEL, Root Co., Bristol, Conn. 
SOLDERLESS — Mas . S., Athol, Mass. 
Westinghouse E : eeder Mfg. Co., 39 Sargeant St., 
Fintan, Bee * Mie. Oo, Bast “Hartford, Cons: 


COUPLERS, HOSE 


CONTR 
ACT WORK Greene, Tweed & Co., 


Adamson Mch. Co., 109 Duane St., 


Akron, 


New York. 
American Tool & Mfg. Co.,. a O. Ingersoll-Rand C 1 Broad Y 
Banner Die, Tool Co., & sie ve ii asi 
lt meg a ol & Stamping Co., York. 


Bliss Co., E. W., Brooklyn, N. Y. 

Brock Tool & Mfg. Wks., Inc., Arthur, 
Philadelphia. é 

Brown & Sharpe Mfg. Co., Providence, 


COUPLINGS, CUT-OFF FRICTION 


Conway Clutch Co., Cincinnati, O. 
ae wy Machine Co., 2700 National 


Ave., Dayton, Ohio. 
Columbus Die, Tool & Mch. Co., Co- Johnson Machine Co., Carlyle, Man- 
lumbus, O. chester, Conn. 
Diefendorf Gear Corp., Syracuse, N. Y. Wood, T. B., Sons Co, Chambersburg, 
Gisholt Machine Co., 1590 E. Wash- Pa. 
Globe Machine bia 
obe Machine 
W. 76th ig, & Stamping Co., 1255 coupLINGSs, FLEXIBLE SHAFT 
Hanna Engineering Works, ‘1763 Elston Boston Gear Wks. Sales Co., Norfolk 
Ave. cago. owns, Quincy, Mass. 
Hoefer "Mfg. Co., Freeport, Il. Brown Engineering Co., 133 No. 8rd 
Kremmer-Cummins Co., Cleveland. Reading, Pa. 
kanatiies Mie. Co., Arlington, Crans- Calterell & Son Co., H. W., 1700 8S. 
R. Western Ave., Chicago, Til. 
LeBlond, “ K., Machine Tool Co., Foote Bros. Gear & Mch. Co., 282- 
Cincinnati. 242 N. Curtis St., Chicago. 
Lees-Bradner Co., Cleveland. Jones Foundry & Mch. Oo.. W. A., 
Mehl Mch. Tool & Die Co., Roselle, 4409 W. Roosevelt Rd., Chicago. 
N. J. Nicholson & Co., W. H., 112 Oregon 
Meisel Press Mfg. Co., 948 Dorchester St., Wilkes-Barre, Pa. 
Ave., Boston 25, Mass Nuttall, R. Co., Pittsburgh, Pa. 


Mummert-Dixon Co.; Hanover, Pa. 


New Britain Mch. Co. New’ Britain, Philadelphia Gear Works, Philadelphia, 


a. 
Conn. Smith & Serrell, Newark, N. J. 
Beate tare Ee H., 112 Oregon — T. B., Sons Co. Chambersburg, 
om e, ; 
Niles-Bement-Pond Co., "111 Broadway, é 
New York. 


COUPLINGS, PIPE 


Peamasivenia Tool & Mfg. Co., York, 
a. 

Pratt & panttiner Co Hartford, Conn. me 
Reliance Die & tamping Co., 515 No. 

LaSalle St., Chicago. 

Ruthman Mcby. Co., “Cincinnati, oO. 
Sloan Chace, Inc., Newark, N. J. 
Smalley-General Co., Inc., Bay City, 


Mich. 
Steel. Products Engineering Co., Spring- 
eld, io. 


> ~~ E. M., Providence, 


COUPLINGS, SHAFTS 
Adamson Mch. Co., A 


kron, O. 
Brown Co., A. & F., 79 Barclay St., 
New York. 


Brown Engineering Co., 133 N. Third 
Reading, Pa. 


St., 
Sweet & Doyle Fdry. & Mch. Co., Caldwell & Sons Co., H. W., 1700 
Troy, Green Island, N. Y. . Western Ave., Chicago. 
Taft-Peirce Mfg. Co., Woonsocket, R.I. Foote Bros. Gear & Mch. Co., 232- 
Taylor & Fenn Co., Hartford Conn. 242 N. Curtis St., Chicago. 


ites Soaenee eae Co., ili Broadway, 
New 
Lae Mfg. Co., Lisbon, O. 


Yale & Towne "Mfg. Co., Stamford, 
nn. 


CRANES, ELECTRIC ee 

Link-Belt Company, Chicag: 

—_ — Co., Tt * Broadway, 
ew 

Roeper Grune & Hoist Works, Read- 
ing, Pa. 


CRANES, HAND TRAVELING 


Hanna Engineering aa 1763 Els- 
ton Ave., Chicag 

Niles Bement-Pond ¢ Sx. 111 Broadway, 
New York. 

Roeper Orane & Hoist Works, Read- 


ing, Pa. 
Yale & Towne Mfg. Co., Stamford, 
Conn. 


CRANES, LOCOMOTIVE 
Hanna Engineering Works, 1763 Elston 


Ave., Chicago. 
Link-Belt Company, Chicago. 
CRANES, PORTABLE 
Canedy-Otto Mfg. Co., Chicago Heights, 


Ti. 
Canton Fdry. & Mch. Co., Canton, O. 


CRANK PIN TURNING MACHINES 

American Tool Works Co., Cincinnati. 

Lodge & Shipley Mch. Tool Co., Cin- 
cinnati. 

Niles-Bement-Pond Co., 111 Broadway, 


New York. 
Pedrick Tool & Machine Co., 3639 
No. Lawrence St., Philadelphia. 


Underwood Corp., H. B., Philadelphia. 

CRUCIBLES 

Dixon Crucible Co., 
N. J. 


aN. 


Joseph, Jersey City, 


CUTTER COMPOUND 
See Compound, Cutting, Grinding, etc. 


CUTTERS, MILLING 


Barber-Colman Co., Rockford, Il. 
Brown & Sharpe Mfg. Co., Providence, 


| ae 
Clark Cutter Co., Detroit, Mich. 
Cleveland Twist Drill Co., Cleveland. 
Columbus Die, Tool & Mch. Co., Co- 


lumbus, O. 
Consolidated _— Tool Corp., 
Cleveland, Ohio. 


Rochester, N. 
Cowles Tool Co., 
Gammons-Holman Co., Manchester, 
onn. 
Goddard & Goddard Co., Detroit. 
Gould & Eberhardt, Newark, N. 
Haynes Stellite Co., 30 E. 42nd St. 
New York. 
— Milling Mch. Co., Rockford, 
Kearney & Trecker Corp., Milwaukee, 


is. 
Lovejoy Tool Co., Inc., Springfield, 
Vermont. 
—— Tool Co., Detroit. 
Modern Tool Wks., Erie, Pa. 


Morse Twist Drill & Mch. Co., New 
Bedford, Mass 

National Tool ~~ Co., Detroit, 
Mich. 

National Tool Co., Cleveland. 


National Twist Drill & Tool Co., De- 
troit, ¢ 

Newark Gear Qutting Machine Co., 
Newark, J 

0. K. Tool om Ine., Shelton, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Corp., Worcester, Mass. 

Sommer & Adams Co., Cleveland. 

Standard Tool Co., Cleveland. 

Tabor Mfg. Co., Philadelphia, Pa. 

Union Twist Drill Co., Athol, Mass. 

Whitney Mfg. Co., Hartford, Conn. 


CUTTING-METALS OR ALLOYS 


Raynes Stellite Co., 30 E. 42nd St., 
New York. 


CUTTING-OFF MACHINES, 


ABRASIVE WHEELS 

Armstrong Bros. Tool Co., 318 North 
Francisco Ave., icago. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 


CUTTING-OFF MACHINES, COLD 
SAW 


See Sawing Machine, Circular. 
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0. 
Williams, J. H., & Co., Buffalo, N. Y. 


CYCLOMETERS 

Veeder Mfg. Co., 
Hartford, Conn. 

CYLINDER BORING MACHINES 


Baker Bros., Inc., Toledo, O. 
a oon Machine Tool 


39 Sargeant St., 


Corp., 


Rocheste: 

—- stefilling Mch. Co., Rockford, 

Newton — ine Tool Works, Inc., 
Rochest 

Niles- Bement- Pond Co., 111 Broadway, 
New York. 


. 


CYLINDER BORING MACHINES, 
PORTABLE 

Pedrick Tool & Machine Co., 3639 

N. Lawrence St., Philadelphia. 


Underwood Corp., Hi. B., Philadelphia, 
a. 


PFALERS, MACHINERY 

Allen H. F., Co., Inc., 30 Church 8t., 
New York. 

Besly & Co., Charles H., 120-B No. 

& Machine Co., 4707 


Clinton St., Chicago. 
Earle Gear 

Stenton Ave., Philadelphia. 
Eastern Machinery Co., Cincinnati. 
Essley Machinery Co., E. L., 551-57 

W. Washington Blvd., Chicago. 
Jones Machine Tool Co., Cincinnati. 
Lucas Son, Inc., J. L., Bridgeport, 


nn. 
Lynd-Farquhar Co., Boston, Mass. 
Miles Machinery Co., Saginaw, Mich 
— Co., 111 Broadway, 


ew York. 
Oniern & Sexton Mch. Co., Columbus, 


0. 

Osgood Tool Co., J. L., Buffalo, N. Y. 
Prentiss & Co., Ine., Henry, 149 
Broadway, New York. 
Ryerson & Son, Joseph T., 2558 W 

16th St., Chicago. 


DEMAGNETIZERS 


Heald Machine Co., 16 New Bond S&t., 
Worcester, Mass. 


J. & H. Electric Co., Providence, R. I 
-~ Electric Equipment Co., Toledo 
0. 


Walker. Company, Inc., O. S., Worces- 


ter, Mass. 


DESIGNERS, MACHINE AND TOOL 
Manufacturers Consulting Engineers, 


3 
Co., Cincinnati, O. 


DIAMONDS, BORTZ AND CARBON 
Desmond-Stephan Mfg. Co., Urbana, 0 
Francis & Co., Hartford, Conn. 
DIAMOND TOOLS 


Desmond-Stephan Mfg. Co., Urbana, 0. 
Francis & Co., Hartford, Conn. 


Syracuse, N. 
Ruthman Mchy. 


DIE BLOCKS 
Dyson & Sons, “ag 
Ladtum Steel Co aterviiet, 
DIE CASTINGS 
See Castings, Die 


DIE CUSHIONS, 

Cochrane-Bly Co., 

Marquette Tool & Mfg. 
Ohio St., Chicago. 


Cleveland, 0. 
N. 


or Die Molded. 


PNEUMATIC 


Rochester, N. Y. 
Co., 321 West 


DIE FORMING MACHINE 


Anderson Die Machine Co., 
Conn. 


Bridgeport, 


DIE MAKERS’ SUPPLIES 

Danly Machine Specialties, Inc., 4907 
Lincoln Ave., Chicag 

U. 8. Tool Co., Inc., N. J. 


DIE MILLING MACHINES 
Cochrane-Bly Co., Rochester, N. Y 


DIE SETS, STANDARD 


Danly Machine Specialties, Inc., 4907 
Lincoln Ave., Chicago. : 
U. §. Tool Co., Inc, Ampere, N. J 


DIE SINKERS, AUTOMATIC 


Keller Mechanical Engineering ‘ “~~ 
74 Washington St., Brooklyn, N. *. 


DIE SINKING MACHINES 

Cochrane-Bly Co., Rochester, N 
Pratt & Whitney Co., Hart my 
Reed-Prentice Corp., Worcester, 


hues, 


Y. 
Conn. 
Mass 


DIE STOCKS ; 
See Stocks, Die and Taps and Dies. 










































AJAX BULL BEARING ALLOY 


Trial Orders 


The best test of a product is actual use. 


The best test of AJAX BULL BEARING ALLOY is 
to try it out under actual plant conditions. Prove to 
yourself that this bearing metal, made from virgin 
metals to an exclusive AJAX formula, by the AJAX 
Process, wears longer and runs cooler at any speed 
than babbitt. 


Many firms try it out under our guarantee: “If AJAX 
BULL BEARING ALLOY fails to give satisfaction, 
we will buy back every pound of the unused metal, and 
pay the freight”. 


A trial order for a 56 lb. box of BULL BEARING 
ALLOY won’t break anyone, and will put an end te 
frequent bearing break-downs, with the resulting loss 
of time and production. Will you try it? 


THE AJAX METAL COMPANY 


Established 1880 


Philadelphia 


NEW YORK CHICAGO BOSTON CLEVELAND 





wed pe 
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On an average, that’s the difference between hand burnishing and using an Abbott 
Burnishing Barrel for finishing small metal parts. An Abbott burnishing barrel will 
pay for itself within a very short time and, in most cases, do the work better. The 
chances are, we can show you how to speed up your output, reduce your finishing 
costs and improve the quality of your finish. Send us samples. We'll be glad to make 
experiments and recommendations. This costs you nothing and obligates you in no way. 


The Abbott Ball Company 


“Originators of Commercial Ball Burnishing” 


1045 New Britain Ave. Hartford, Conn. 
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DIES, DROP FORGING 
Keller Mechanical Engineering Corp., 
74 Washington St., Brooklyn, N. Y. 
DIES, DRAWING, 
PRESSURE ATTACHMENTS 
a. R. Bis 1620 Monadnock Block, 
1cag 
Marquette “Tool & —— Co., 321 West 
Ohio St., Chi 


DIES, LETTERING AND 


EMBO 
—, & We ~<a Mfg. Co., Hart- 
Schwerdtle ‘Sump Co., Bridgeport, 


DIES, SHEET METAL, ETC. 


Adriance Machine Works, Inc., 78 
Richards St., Brooklyn, N. Y. 
American Tool & Mfg. Co., Urbana, O. 
Banner Die, Tool & Stamping Co., 

Columbus, 
Bliss Co., E. Brooklyn, N. Y. 
Columbus Die Wiool & Machine Co., 
Columbus, 0. 


Danly Machine Specialties, Inc., 4907 
Linooln Ave., Chicago, 
ferracute Machine Co., Brid eton, N. J. 
Geier P. A., Cleveland. 
& Stamping Co., 1255 
W. ., Cleveland, O. 
Keller Mechanical Engineering ore 
74 Washington St., Brooklyn, N. Y 
King, R. — 1620 Monadnock Block, 


Chicag 
Mehl Men. Tool & Die Co., Roselle, 


N. 
Michigan Tool Ros » Detroit. 
ae Stow Wilcox, Southington, 
Ponnayivania Tool & Mfg. Co., York, 


a. 

Reliance Die & temping Co., 515 
N. LaSalle St., Chicag 

Ruthman Moby. Co., Cincinnati, oO. 

Sloan & Chace, Inc., Newark, N. 

Steel Products Engineering Co., we 


field, O. 
Taft-Peiree Mfg. Co., Woonsocket, R. 
Taylor-Shantz Co., Rochester, N. 
Toledo Mch. & Tool Co., Toledo, 
U. 8. Tool Co., Inc., Ampere, N. 
V & O Press Co., Hudson, N. Y. 
Wade Tool Co., Waltham, Mass. 
— Machine Works, Waltham, 
ass. 


a 


DIES, THREADING 
Armstrong Mfg. Co., Bridgeport, Conn. 
Brubaker & Bros., W. L., 50 Church 


6t., New York. 
Card Mfg. Co., S. W., Div. Union 
Twist Drill Co., Mansfield, Mass. 
. M., Paw- 


Carpenter Tap & Die Co., J 
tnoket a. 
Bridgeton, N. J. 


et, 

Oox & Sons Co., 

Geometric Tool Co., New Haven, Conn. 

Greenfeki Tap & Die Corp., Green- 
field, Mass. 

Jones & Lamson Mch. Co., Springfield, 
Vermont. 

— Meh. Co., Waynesboro, 


a. 
Morse Twist Drill & Mch. Co., 
Bedford, Mass. 
National Acme Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, Conn. 
Reed Mfg Co., Erie, Pa. 
Rickert-Shafer Co., Erie, Pa. 
Saunders Sons, Inc., ‘Yonkers, nN. 2. 
Standard Tool Co., RS ey 
Threadwell Tool Co., Greenfield, Mass. 
Winter Bros. Oo., Wrentham, M 


DIES, THREADING, OPENING 
Apex Machine Co., Dayton, O. 


Inc., 


New 





Mass. 


Consolidated Machine Tool Corp., 
Rochester, N. Y. 
Eastern Machine Screw Corp., New 


Haven, Conn 
Errington Mechanical Laboratory, Broad- 
way and John S8t., New York. 
Geometric Tool Co., New Haven, Conn. 
Greenfield Tap & Die Corp., Green- 


field, Mass. 
H. & G. Works, ee 3 eh. Screw 
Corp., New Haven. 
son a » Springfield, 
Landen itackine Co., Inc., Waynesboro, 


Tongs ie 
Pa. 
Modern Tool Co., Erie, 


Pa. 
Murchey Mch. & Tool Co., 34 Porter 
8t., Detroit. 


National Acme Co., Cleveland, 0. 


DIES, THREAD ROLLING 
tamed Meh. Co., Hartford, 
n. 


DISCS, ABRASIVE 
Beloit. 


Wis. 
Charles H., 120-B No. 
St., Chicago 


Carborundum Co., Niagara Falls, N. 

Gardner Moh. Oo., 414 Gardner st. 
Beloit, Wis. 

DIVIDING HEADS 

LeBlond, R. K., Machine Tool Co., 
Cincinn 


ati. 
See also Milling Machines, Horizontal, 
Universal. 


DOWEL PINS 
Danly Machine in. Inc., 
Lincoln Ave., Chicag 


DRAFTING INSTRUMENTS 
Dietzgen nel on 166 W. Monroe 


Keuffel & , Co., Hoboken, N. J. 


DRAFTING MACHINES 
Diemewn Co., Eugene, 166 W. Monroe 


cago. 
Kenffel & Esser Co., Hoboken, N. J. 
Dniveraal Drafting Mch. Co., Cleve- 
nd, O. 


4907 





DRAWING BOARDS AND TABLES 
Dietzgen Co., Eugene, 166 W. Monroe 
_ St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 
New Britain Mch. Co., New Britain, 
Conn. 
Universal Drafting Mch. Co., 

and, O. 


Cleve- 


DRAWING MATERIALS 
——, Co.,  eiamaaing 166 W. Monroe 


Chicag' 7 
Keuffel & ‘leer Co., Hoboken, N. J. 


DRESSERS, GRINDING WHEEL 

Abrasive Co., Bridesburg, Philadelphia. 

Bridgeport Safety Emery Wheel * 
Inc., 1283 W. Broad S8t., Bridge- 
port, Conn. 

Calder Co., George H., Lancaster, Pa. 

Cleveland Stone Co., Cleveland. 

Desmond-Stephan Mfg. Co., Urbana, O. 

Francis & Co., Hartford, ‘Conn. 

Norton Co., Worcester, Mass 

Reed Mfg. Co., Erie, 

Standard Tool Co., Cleveia land, 


— Tool & Mfg. we Oise, 
io 
DRIFTS, DRILL 


Armstrong Bros. Tool cn be 313 North 


Francisco <Ave., 
& Co., “Ruffalo, Na = 


Williams, J. H., 

DRILL HEADS, meg tt 

Baker Brothers, Inc., Toled 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Il. 


Buhr Machine Tool Co., Ann Arbor, 
Mich. 


Erringtcn Mechanical Laboratory, Broad- 
way and John St., New % 


Mass. 


Providence, R. I. 


Hoefer Mfg. Co., Freeport, Ill. : 

National Automatic Tool Co., Rich- 
mond, Ind. 

— a Machine Co., Rock- 

— States Drill Head Co., 1948 

6th St., Cincinnati. 

ath RODS, CARBON AND HIGH 
SPEED 

Carpenter Steel Co., Reading, Pa. 

DRILL SOCKETS 

Armstrong Bros. Tool veel 313 North 
Francisco Ave., Chicag 

Cleveland Twist Drill 7. Cleveland. 

Greenfield Tap & Die Mch. .» New 
Bedford, Mass 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Twist Drill & Tool Co., De- 
troit, Mich. 

Scully-Jones & Co., 13th and Robey 
Sts., Chicago 

Standard Tool “Co., Cleveland. 

Union Twist Drill Co., Athol, 

DRILL SPEEDERS 

Graham Mfg. Co., 

Hoefer Mfg. Co., Freeport, Ml. 

DRILL STANDS 

Cleveland Twist Drill Co., Cleveland. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland. 

one tae AND MILLING 

ACHINES, VERTICAL 

Bub a Tool Co., Ann Arbor, 
Mich. 

Cochrane-Bly Co., Rochester, N. Y. 

Moline Tool Co., Moline, II. 


DRILLING ee 
AUTOMATIC 
Toledo, 


Baker Bros., Inc. 


Ohi 
7“ Co., KF. & John, Rockford, 
Barnes ~~ 


Co., 814 Chestnut, St., 
Rockford, Til. 
Buby ~Machine Tool Co., Ann Arbor, 
Cincinnati Automatic Mch. Co., Cin- 
cinnati. 
Grant Mfg. & Mch. Co., N. W. Station 
Bridgeport, Conn 
eport, Ill. 


Hoefer Mfg. Co., Fre 
Kingsbury Mfg. Co., Keene, N. H. 


DRILLING wes, Walt BENCH 


Ames Co., Waltham, Mass, 
Barnes Co., W. F. & John, 281 Ruby 
St., Rockford, 


Tl. 
Buffaio Forge Co., Buffalo, N. 
Burke Mch. Tool Co., 516 Tinditins 


St., Conneaut, Ohio 
Canedy-Otto Mfg. Co., ‘Chicago Heights, 
Cincinnati Electrical Tool Co., Cin- 
cinnati. 
High Speed Hammer Co.,_ Ine., 
Rochester, N. Y. 
Kingsbury Mfg. Co., Keene, N. H. 
Langelier Mfg. Co., Arlington, Cran- 


ston, R. I. 
Lae R. K., Machine Tool Co., 


Cin, ati. 
Leland-Gifford Co., Worcester, Mass. 
Muehlmatt, Adolph, Cincinnati, Ohio. 
nemenst Automatic Tool Co., Rich- 


ond, Ind. 
Rockford Drilling Machine Co., Rock- 
ord, Ml. 
Sigourney Tool Co., 11 Sigourney 8t., 
artford, Conn. 
Winterhoff Tool & Mch. Co., Elkhart, 


Ind. 
Wisconsin Electric Co., Racine, Wis. 
DRILLING MACHINES, BOILER 


Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati. 

Foote-Burt Co., Clevelan 

Nite Sepens Sent Co., 411 Broadway, 


Sean & & - a Inc., Wm., Philadelphia. 
DRILLING MACHINES, GANG 


Baker Bros., Inc., Toledo, O. 

Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Ill. 

Barnes Drill Co., 814 Chestnut S&t., 


Rockford, Ill. 


Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati 
Colburn Machine Tool Co., Rochester, 
Consolidated Machine Tool Corp., 
Rocheste: a 
Foote-Burt "Co., Cleveland. _ 
Fosdick Mch. Tool Co., Cincinnati. 
Hoefer Mfg. Tool Co., Freeport, Ill. 
Ingersoll Milling Machine Co., Rock- 
ord, 
Kingsbury “Mfg. Co., Keene, N. H. 
Leland- Gifford” Co., Worcester, Mass. 
——s Mfg. Co., Arlington, Crans- 


R. 
Moline Tool. Co., Moline, 
Niles- > lee Co., fin , ny 
New Yor 
Oesterlein Meh. Co., Cincinnati, O. 
Rockford Drilling Mch. Co. ne Rockford, 


Til. 
Rockford Mch. Tool Co., 2400 Kish- 
waukee Rd., Rockford, Ill. 
Sigourney Tool Co., 11 Sigourney St., 
Hartford, Conn. 


a MACHINES, HEAVY 
Avey Drilling Mch. Co., ae. 
Baker B Inc., Toledo, 

Barnes Drill Co., 814 Chestnut St., 


rd, Il. 
Colburn Machine Tool Co., Rochester. 


Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Foote-Burt Co., Cleveland. 

Hoefer Mfg. 


» Freeport, Il. 
Ingersoll Milling’ Mch. Co., Rockford, 
Rockford ° eee Machine Co., Rock- 


ord, I 
Rockford Mch. Tool Co., 2400 Kish- 
waukee Rd., Rockford, Ml 


DRILLING MACHINES, 
HORIZONTAL, DUPLEX 
aa | © Tool Co., Ann Arbor, 


Kingsbury Mfg. Co., Keene, N. H. 

——— Mie. Co., Arlington, Crans- 
on, R. 

Murchey Mch. & Tool Co., 34 Porter 
St., - Detroit, Mich. 

Rockford Drilling Machine Co., Rock- 


NDLE, ADJU 

ieee Drill Co., 814 ln 8t., 
Rockford, I). 

— Machine Tool Co., Ann Arbor, 


c 

Foote-Burt Co., Cleveland. 
Harrington Company, oe yg hia, Pa. 
Hoefer Mfg. Co., m. 
Kingsbury Mfg. Co., le N. 
—. Mfg. Co., Arlington, Gite 

on 

Moline Tool Co., Moline, Ml. 
National ~ aa, Tool Co., Rich- 


ey Co., Hartford, C 
Rogktont, Drilling Machine So. Rock: 


United States Drill Head Co., 1948 
W. 6th St., Cincinnati. 


DRILLING MACHINES, MULTIP 
SPINDLE, HORIZONTAL ” 

Dube raed Tool Co., Ann Arbor, 
Mic’ 

Greenlee Bros. & Co., Rockford, Tl. 

Harrington Company, Philadelphia, Pa. 

— Milling Mch. Co., Rockford, 


Kingsbury Mfg. Co., Keene, N. H. 
—— Mfg. Co., Arlington, Crans- 


m,. 
Moline Tool Co., Moline, Ml. 
| Automatic Tool Co., 


ond, 
United ‘States Drill Head Co., 
6th St., Cincinnati. 


DRILLING MACHINES, MULTI 
SPINDLE, TURRET a 
Kingsbury Mfg. Co., Keene, N. 


Langelier Mfg. Co., Arlington, Gi 
ton, zs 


once MACHINES, —— 
SP STABL 


Rich- 
1948 


on ee ee cireaL MULTIPLE 


PINDLE, VE 

Avey Drillin _. Co., 

| vara _ ring & viedo, on a 

arnes Co., 5 b: 
aa 


Barnes Drill Co., 814 
Ss. Chestnut St., 
Bue Machine Tool Co., Ann Arbor, 


Cincinnati-Bickford Tool Co., Oakley, 
Cincinn 


Caer Machine Tool Co., Rochester, 


Consolidated Machine Tool Corp., 
Rochester, N. Y, 

Foote-Burt Co., Cleveland. 

Greenlee Bros. & Co., Rockford, 11 

Harrington Company, Philadelphi hia, Pa. 

a Milling Mch. Co., ckford, 


Kingsbury Mfg. Co., Keene, N. H. 
oe Mfg, Co., a Crans- 


Leland "Root Co., Moline, 
a Oil Equipment Co., nl 
National Automatic Tool Co., Rich- 
mon Ind. 
a el Co., 111 Broadway, 
fe) 


a 
Hartford, Conn. 
Roekford, 


iT 
tt & Whitney Co.. 
Roaktora Drilling Mch. Co., 


Rockford Mch. Tool oon 2400 Kish- 
waukee Rd., 

Sellers & Co., Inc.. wm., Philadelphia. 

United antates Drill Head Co., 194 

h St., Cincinnati. 
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DRILLING MACHINES, PNEUMATIC 
Independent Pneu. Hammer Co., 600 
W. Jackson Blvd., Chicago. 


Ingersoll-Rand Co., 11 Broadway, New 


DRILLING MACHINES, PORTABLE 
ELECTRIC 


Biax Flexible Shaft Co., 136 
Liberty Street, New York. 
Black & Decker Mfg. Co., Baltimore, 


Md, 
een Electrical Tool Co., Cin- 
cinna’ 
Errington Mechanical Laboratory, Broad. 
d John St., New York. 
Haskins Co., R. G., 3452 W. Lake 


Oe cago. 

Independent Pneu. Hammer Co., 600 
W. Jackson Blvd., Chicago. 

Neil & Smith Electric Tool Co., Cin- 
cinnati. 

Stow Mfg. Co., Binghamton, N. Y. 

Wisconsin. Electric Co., Racine, Wis. 


DRILLING MACHINES, RADIAL 
American Tool bie Co., Cincinnati. 
Barnes Co., W. F. & John, 231 Ruby 


St., Rockford, I. 
Canedy- Otto Mfg. Co., Chicago Heights, 


Carlton Machine Tool Co., Cincinnati, 


hio 
Oincinnati-Bicktord Tool Co., Oakley, 
nein 
Cincinnati Electrical Tool Co., Cin- 
cinnati. 
Dreses Machine Tool Co., Cincinnati. 


Inc., 


Fosdick Machine Tool Co., Cincinnati. 
Giddings & Kewis Mche. Tool Co., 
Fond-du-lac, Wis. 


Morris Machine Tool Co., Cincinnati. 

Mueller Machine Tool Co., Cincinnati. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Reed-Prentice Corp., Worcester, Mass. 
trson & Son, Joseph T., 2558 W. 
16th St., Chicago. ’ 
Sellers & Co., Inc., Wm., Philadelphia 
Taylor & Fenn Co., Hartford, Conn. 
‘> Mch. Tool Works, Holland, 

ch. 


DRILLING MACHINES, RAIL 

Baker — Inc,, Toledo, O. 

Colburn Machine Tool Co., Rochester. 

Consolidated Machine Tool Corp., 
Rochester Se 

Foote-Burt Co. ,. Cleveland. 

General Electric Co., Schenectady, 


Harrington Company, Philadelphia, Pa. 
Moline Tool Co., Moline, Til. 
— Tool Works, 
Roches’ : oes 
Niles Bement -Pond Co., 111 Broadway, 
Sellers & Co., Inc., Wm., Philadelphia. 


DRILLING —_— 





Inc., 


SENSITIV 

Avey Drilling Mch. Co., Cincinnati. 

Barnes Co., W. F. & John, 231 Ruby 
St., gga Tl. 

Burke Mch. Tool On. 516 Sandusky 
St., ean 


or Mfg. Co., “Chicago Heights, 
Edlund_ Machinery Co., Cortland, 


Foote-Burt Or oe 
Fosdick Mch. Tool Co., ~—" 
Hammer Co., 


Kingsbury M a7 Keene, N. H. 
Langelier we Co., ‘Arlington, Crans- 


R. I. 
teal Gifford, Worcester, Mass. 
Manufacturers’ Consulting 
Syracuse, N. 
Merit Oil Equipment Co, 


Ohio. 
Muehimatt, Adolph, Cincinnati, Ohio. 
Pratt & Whitney Co., H artford, Conn. 
Rockford Ma gaa Machine Co., Rock- 


Inc., 


Inc., 


Engineers, 
Cleveland, 


fo li 

Rockford Mch. Tool Co., 2400 Kish- 
waukee Rd., Rockford, Mil. 

Royersford Fdry. & Mche. Co., 54 
Main St., Royersford, Pa. 

Sibley Machine Co., 8 Tutt St., South 


end, In 
Sigourney Tool Co., 11 Sigourney St., 


Yi ty & Fenn Hartford, Conn. 
artfo 
vo boned . , Mfe. Co., Hartford, 


Townsend, H. 
Conn. 

United States Machine Tool Oo., Cin- 
cinnati. 

— Tool & Mch. Co., Elkhart, 
nd. 


DRILLING MACHINES, UPRIGHT 
Avey Drilling Mch. Co., Cincinnati. 


Baker B I 3 , Toledo, O. 
Bames Co. 7 & John, 231 Ruby 
St.. ee ‘mM. 


Buffalo Forge Co., Buffalo, N._Y. 
Canedy-Otto Mfg. Co., Chicago Heights, 


Cincinnati-Bickford Tool Co., Oakley, 


Co., Rochester. 
Tool Corp., 









N. 


Pa. 


, 


Co., oe 

Co., Arlington, Crans- 

Co., Worcester, Mass, 
Merit Equipment Co., Cleveland, 


0. 
vaoee Tool Co., Moline, 1 
Niles-Bement-Pond Co., 111 I prondway, 
New York. . 
Oesterlein Mch. Co.. Cincinnati, © ‘ 
Rockford Drilling Machine Co., Roc 
ford, TM. 








 Demee 


Sensitive Drills 











Tf Model D— 
' » 2 Spindle Floor Type 






, rhe D Dr in Spindle 
///) Without Vibration 
| MERIT OIL EQUIPMENT Co. 


{ Main Office 2 Factory 
i 6616 Morgan Ave. Cleveland. Ohio 


=. = “a 
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Rockford Mch. Tool Co., 2400 Kish- 
waukee Rd., Rockford, Ill. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago, Ill. 


Sellers, Wn. & Co., e: Philadelphia. 
a > Machine Co., 8 Tutt St., South 
end, 


Sigourney Tool Co., 11 Sigourney St., 
Hartford, Conn 

United States Machine Tool Co., Cin- 
cinnati 


re — 


CepeteOtte Ny ae Chicago Heights, 

Hanna Engineering Works, 1768 Elston 
Ave., Chicago. 

Wickes Bros., Saginaw, Mich. 


DRILLS, CENTER 

Cleveland Twist Drill Co., Cleveland. 

Cogsdili Mfg. Co., Detroit. 

Greenfield Tap & Die Corp., Green- 
field, Mass. ss 

Morse Twist Drill & Mch. Co., New 


rd, Mass. 
Twist Drill & Tool Co., 


rott 

& Whitney Co., Bertier’, Conn. 
Slocomb, J. T., Providence, im. 
Standard Tool Co. ., Cleveland. 


DRILLS, CORE 


Gairing Tool Co., Inc., Detroit. ? 
Morse aie Drill & Mch. Co., New 
Bedford, Mass. 


DRILLS, RATCHET 
augaene Bros, Tool Oo. 313 North 


cisco Ave., Chicag 
Cleveland ni ao Drill . Cleveland. 
Greene, Tweed & Co., 109 Duane St., 





New York. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Morse ‘Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Twist Drill & Tool Co., 
Detroit. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland. 


DRILLS, SQUARE AND HEXAGON 
“— Bros. Tool Works, Wilmerding, 
a. 


DRILLS, TWIST 


Cleveland Twist Drill Co., Cleveland. 
Colton, Arthur, Co., 2618 Jefferson 


Ave., E. Detroit, Mich. 

Greenfield Tap & Die Corp., Green- 
eld, Mass. 

Morse Twist sg & Mch. Co., New 
Bedford, Ma 


National Tool — Co., Detroit, 


ich. 
a Twist Drill & Tool Co., De- 


troit. 
Pratt & Whitney Co., oa a Conn. 


Standard Tool Co., Clevelan 
Union Twist Drill Co., Athol, Mass. 


DRILLS, WIRE ss 
Cogsdill Mfg. Co., Detroit, Mich. 


DYNAMOS 


General Electric Co., Schenectady, 


Reliance Electric & Eng. Co., 1056 
Ivanhoe Road, Cleveland. 

Westinghouse Elec. & Mfg. ©o., East 
Pittsburgh, Pa. 


ELECTRICAL SUPPLIES 

General Electric Co., Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

ELEVATORS 

Link-Belt Company, Chicago. 


EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheels. 


ENGINEERS, CONSULTING 
MECHANICAL 


King, R. D., 1620 Monadnock Block, 
cago. 
Manufacturers’ Consulting Engineers, 
Syracuse, N. Y. 


ENGINES, OIL AND GAS 
Ingersoll-Rand Co., 11 Broadway, New 
York. 


ENGINES, STEAM 
Buffalo Forge Co., Buffalo, N. Y. 


Cox & Sons Co., Bridgeton, N. J. 
— Co., 11 Broadway, New 
ork. 


ENGRAVING MACHINES 
Preis & Co., Inc., H. P., Newark, N. J. 


ETCHING APPARATUS, ELECTRIC 


Luma Electric Equipment Company, 
Toledo, O. 


EXPANDERS, TUBE 
Nicholson & Co., W. H., 112 

St., Wilkes-Barre, Pa. wane 
Watson-Stillman Co., 192 Fulton St., 


New York. 
EXPANSION JOINTS 
Nuttall. R. D.. Co.. Pittsburgh, Pa. 





FANS, EXHAUST, ELECTRIC 
VENTILATING 
Buffalo Forge Co., Buffal 


¥. 
say Electric Co., hl Fees, 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


FERRO TUNGSTEN 


— Steel Co., Latrobe, 
‘a. 


FIBRE SPECIALTIES 
Wilmington Fibre Specialty Co., Wil- 
mington, Del. 


FILE AND TOOL HANDLES 
Osgood Tool Co., J. L., Buffalo, N. Y. 


FILES 

American Swiss File & Tool Co., Eliza- 
beth, N. J. 

—— Saw & Steel Co., Fitchburg, 


FILES, ROTARY 
Strand & Co., a A., 5001 N. Lincoln 
St., Chicag 


FILING MACHINES, DIE, ETC. 
Ames Co., B. C., Waltham, —, 

Cochrane-Bly Co., Rochester, ¥. 

nies R. G., 3452 Ww: Lake 
t. hicago. 

Oliver Instrument Co., 1410 E. Mav- 
mee St., Adrian, ch. 


FILLET, LEATHER 
Green & Knight Mfg. Co., Worcester, 
ass. 


FILTERS, OIL 
Tolhurst Machine Works, Troy, N. Y. 


FITTINGS, HYDRAULIC 

Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio. 

Metalwood Mfg. Co., Detroit, Mich. 

Watson-Stillman Co., 192 Fulton St., 
New York. 


FITTINGS, STEAM 
Dart, F M., Mfg. Co., Providence, 


FLUX, WELDING 
Gisholt Machine Co., 1800 E. Wash- 
ington Ave., Madison, Wis. 


FORGES 
—— Gas Furnace Co., Elizabeth, 


Buffalo Forge Co., Buffalo, N.Y. 
— Mfg. Co., Chicago Heights, 


FORGING MACHINES 

Acme Machinery Co., Cleveland. 
Ajax Mfg. Co., Cleveland. 

Bliss Co., E. W., Brooklyn, N. Y. 
National Machinery Co., Tiffin, O. 
Williams, White & Co., Moline, Ill. 


FORGINGS, DROP 
Bearings Co. of America, Lancaster, 


Pa. 
Johnston & Jennings Co., Addison Rd. 
and Lake Shore R. R. Tracks, 


Cleveland, O. 
Williams, J. H. & Co., Buffalo, N. Y. 


FORGINGS, IRON AND STEEL 

American Hollow Boring Co., Erie, Pa. 

Dyson & Sons, Joseph, Cleveland. 

Johnston & Jennings Co., Addison Rd. 
and Lake Shore R. R. Tracks, 
Cleveland, O. 


FORGINGS, SWAGED, AUTOMO- 
BILE, ETC. 

See Swaging, Automobile Parts, etc. 

FORMING AND BENDING 
MACHINES 

Cincinnati Shaper Co., Cincinnati. 

— Machine & Tool Works, Buf- 
alo, N. 

Shuster Co., F. B., ‘New Haven, Conn. 

FOUNDRY EQUIPMENT 

Adams Co., Dubuque, Iowa. 

Ingersoll-Rand Co., 11 Broadway, New 


York. 
New Britain Mch. Co., New Britain, 
Conn. 


FURNACES, ANNEALING 
— Gas Furnace Co., Elizabeth, 


5 ws 
Brown & Sharpe Mfg. Co., Providence, 


Chicago Flexible Shaft Co. 1154 S. 
Central Ave., Chicago 


—— Electric Co., Schenectady, 
Strong, Carlisle & Hammond Co., 
Clevela 


n 

Surface Combustion Co., 863 Gerard 
Ave., New York. 

FURNACES, CASE-HARDENING 

American Gas Furnace Co., Elizabeth, 


N. J. 
Brown & Sharpe Mfg. Co., Providence, 


R. 

Chicago Flexible Shaft Raat 1154 §. 
Central Ave., Chicag 

Strong, Carlisle & "“Tiammond Co., 
leveland. 

Surface Combustion Co., 363 Gerard 
Ave., New York. 


FURNACES, ELECTRIC 
General Electric Co., Schenectady, 


Hoskins Mfg. Co., Detroit, Mich. 

Leeds & Northrup Co., Philadelphia. 

Strong, Carlisle & Hammond Co., 
Cleveland. 


FURNACES, HARDENING 
American Gas Furnace Co., Elizabeth, 


Brown & Sharpe Mfg. Co., Providence, 


Chicago Flexible Shaft Co., 1154 S. 
Central Ave., icago. 
Electric Co., Schenectady, 


:, Aa se 

Leeds & Northrup Co., Philadelphia. 

Strong, Carlisle & Hammond Co., 
Cleveland. 

Surface Combustion Co., 363 Gerard 
Ave., New York. 


General 


FURNACES, MELTING 

American Gas Furnace Co., Elizabeth, 

Chicago Flexible Shaft Co., 1154 S. 
Central Ave., Chicago. 

Electric Co., Schenectady, 

& Hammond Co., 


d. 
Surface Combustion Co., 363 Gerard 
Ave., New York. 


FURNACES, TEMPERING 

American Gas Furnace Co., Elizabeth, 
Brown & Sharpe Mfg. Co., Providence, 
Chicago Flexible Shaft Co., 1154 S. 


Central Ave., cago. 
Electric Co., 


General 


General Schenectady, 

Leeds & Northrup Co., Philadelphia. 

Strong, Carlisle & Hammond Co., 
Cleveland. 


Surface contain Co., 363 Gerard 
Ave., New York. 


FURNITURE, DRAFTING-ROOM 
Dietzgen Co., Eugene, 166 W. Monroe 


St., Chicago. 
New Britain Mch. Co., New Britain, 
Conn. 


FURNITURE, SHOP 


Angle Steel Stool Co., Plainwell, Mich. 
New _— Mch. Co., New Britain, 


Con: 

Pollard “Bros. Mfg. Co., Inc., 4035 N. 
Tripp Ave., Chicago, Tl. 

— Tool & Mfg. Co., Springfield, 


FUSES, ELECTRIC 
General Electric Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


GAGE STANDARDS 

Pfauter, i, Works, 21 Park 
Row, New 

Pratt & Whitney Co., Hartford, Conn. 

Zernickow, O., “ae 21 Park Row, 
New York City 


GAGES, COMPARATOR 


Federal Products Corp., Providence, 


Jones & Lamson Machine Co., Spring- 


eld, i. 
Scherr, Geo., Co., 143 Liberty St., 


New York City. 


GAGES, DEPTH 
—* Sharpe Mfg. Co., Providence, 


Slocomb Co., J. T., Providence, R. I. 
Starrett Co., L. S., Athol, Mass. 
Taylor-Shantz Go. : "Rochester, i ee 


GAGES, DIAL 
Ames Co., B. C., Waltham, Mass, 
= Sharpe Mfg. Co., Providence, 


Federal, Products Corp., Providence, 


Lowe, H. A., Cleveland. 
Scherr, Geo., $e. 143 Liberty St., 


Starrett O.,, - %., Athol, Mass. 
g. , Woonsocket, 1 ae @ 
Sapherdenais Co., Rochester, N. Y. 
— Bros. 166 N. Wells St., 
cago. 


GAGES, HEIGHT 
Brown_& Sharpe Mfg. Co., Providence, 


Z 
Starrett Co., L. S., Athol, Mass. 


GAGES, PLUG AND RING 
Brown _& Sharpe Mfg. Co., Providence, 


Greenfield Tap & Die Corp., Green- 


eld, Mass. 

oo —" Co., 30 E. 42nd S&t., 
ew 

Morse oa Drill & Mch. Co., New 
Bed Mass. 

Pratt % Whines: Co., Hartford, -. 

Taft-Peirce Mfg. Co., ‘Woonsocket, R.I 


GAGES, RECORDING, STEAM 
VACUUM 


Bristol Co:, Waterbury, Conn. 


GAGES, SNAP 
Brown & Sharpe Mfg. Co., Providence, 
Brown “Instrument Co., Philadelphia, 


Cleveiand Twist Drill Co., Cleveland. 
Greenfield —_ & Die Corp., Green- 


eld, Mas 
Pratt & Whitney Co., Hartford, Conn. 
Reliance Die & Stamping Co., 515 N. 
LaSalle St., — 0. 
Starrett Co., L. S., Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Taylor-Shantz "Rochester, N.Y: 
Williams, J. H., & Co., Buffalo, N.Y. 
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— 
—— 


GAGES, SURFACE 
— & Sharpe Mfg. Co., Providence, 


x 
Columbus Die, Tool & Mch. Co., Go 


lumbus, O 
Starrett Co., L. S., Athol, Mass. 


Taylor-Shantz Co., Rochester, N. y. 


SAOee. TUES 
rat itney Co., Hart: 
Starrett. Co. I. S.’ Athohe nrascom™ 


Taft-Peirce Mfg. Co., Woonsocket. RK, I. 


GAGES, THREAD 
Bath, John, & Co., Inc., Worcester, 


ass. 

Brown & Sharpe Mfg. Co., 

Federal Products Corp., 
R. I 


Providence, 
Providence, 


Greenfield Tap & Die Corp., Green. 
field, Mass. 
Hanson-Whitney Mch. Co., Hartford, 


onn, 
Jones & Lamson Mch. Co., Springfield, 


Pratt & Whitney Co., Hartford, Conn. 

Reliance Die & Stamping Co., 515 
No. LaSalle St,» . Citeago. 

Starrett Co., L. S., Athol, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 


GASKET 
Coen r Knight Mfg. Co., Worcester, 


Greene, Tweed & Co., 109 Duane St., 
New York. 

Wilmington Fibre Specialty Co., Wil- 
mington, Del.* 


GEAR BLANKS, BRONZE 
—— Brass & Bronze Co., Toledo, 


0. 
Williams, J. H.. & Co., Buffalo, N. Y. 


GEAR BLANKS, NON-METALLIC 

Chicago Rawhide Mfg. Co., 1809 Elston 
Ave., Chicago. 

Ganschow Co., Wm., 16 N. Morgan 


., Chicago. 
Cn & Knight Mfg. Co., Worcester, 


ass. 

Western Rawhide & Belting Co., Mil- 
waukee, Wis. 

Westinghouse Elec. & Mfg. Co., E. 
Pittsburgh, Pa. 


GEAR BLANKS, STEEL 
Williams, J. H., & Co., Buffalo, N. Y 


GEAR CUTTING MACHINES, 
BEVEL (GENERATOR AND 
TEMPLET PLANER) 

Bilgram Machine Works, 1231 Spring 
Garden St., Philadelph ia. 

Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES, 
BEVEL (ROTARY CUTTER) 
Brews & Sharpe Mfg. Co., Providence, 


Gould “& Eberhardt, Newark, N. 

Newark Gear Cutting Machine 00. 
Newark, N. 

= Mch. Co., D. E., New London, 


GEAR CUTTING MACHINES, 
HELICAL AND SPUR (HOB) 
Adams Co., Dubuque, Iowa. 
Barber-Colman Co., Rockfor TL. 
—" & Sharpe Mfg. Co., icedabes, 


Gould & Eberhardt, Newark, N. J. 
Lees-Bradner Co., Cleveland. 
Meisselbach-Catucci Mfg. Co., Newark, 


Newark a | Cutting Machine Co., 


Newark, N. J. 

Pfauter, Herman, Works, 21 Park 
Row, New Yor 

Scherr, Geo., Co., 143 Liberty St., 
New York City. 

Zernickow, O., Co., 21 Park Row, 


New York City. 


GEAR ST ae MACHINES, 
HELICAL AND SPUR (SHAPER 
OR PLANER TYPE) 

Fellows Gear Shaper Co., Springfield, 


GEAR CUTTING MACHINES, 
SPIRAL PINION ROUGHER 
Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES, 
SPIRAL BEVEL i 
Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES, 
SPUR (ROTARY CUTTER) 
oan Sharpe Mfg. Co., Providence, 


Gould & Eberhardt, Newark, 
Newark Gear Cutting Mch. — New. 


Sl i. ch I Newark, N. J. 
een ace, Inc., a: 
lek oy Machine Works, Waltham, 


Mas: = 
Whiton’ Machine Co., D. E., New Lon- 
don, Conn. 


GEAR CUTTING MACHINES, 
wesw AND WORM WHEELS 


Adams Co., Dubuque, Iowa. 

Barber-Colman Co., Rockford, [fl. 

Cincinnati Gear Cutting Mch. Co., 
Cincinnati. 

Gould & Eberhardt, Newark, N. J. 

Lees-Bradner Co., Cleveland. k 

— -Catucci Mfg. Co., Newark, 


N ° 
— Cutting Mch. Co., New 


ark, } 
Pfauter, Herman, Works, 21 Park Row, 
New Yor New 
Zernickow, O., Co., 21 Park Row, Ne 
York City. 


GEAR HARDENING MACHINES 
Gleason Works, Rochester, N. 




































It's What’s Above the Table That Counts 


Above the table—that is where the thought and money 
have been expended in both designing and building 
Edlund Drilling Machines—and the result is the 
utmost in low cost, high production drilling equipment. 


One of the many good features “above the table” on 
Edlund Drilling Machines is the power feed, which is 
positive in action, and will not slip. It feeds, trips, 
and returns automatically and is guaranteed to drill 
any number of holes within 0.004” the same depth. 


Hand and automatic feeds, belt and motor drive; made 
in several types and styles—single and in gangs up to 
6 spindles. Where the production is very large ask 
about the Edlund Tilted Production Drilling Machine. 
Drills 9/16 nuts, 775 per hour. 


HOLES BY 


EDLUND 


If you are interested in ‘‘More Holes per minute’’ 
let us send you further information. 


Edlund Machinery Company, Inc. 
Cortland, N. Y., U. S. A. 














SUPER-QUALITY THREADS 


One of our customers has a 4” pipe thread in 
a forging which has to be absolutely tight at 
1000 lbs. pressure. He is now milling them 
on a Smalley General Thread Miller at less 
than one-fifth the cost and the rejections are 
almost eliminated. Threads are important. 
Why put up with a medium quality when an 
excellent quality can be obtained at less ex- 
pense? Quality in every detail makes selling 
easier. Add quality threads. Send us your 
threading problems. 


SMALLEY-GENERAL COMPANY 


BAY CITY, MICH. 





Good Reasons 
“for Lowest Cost 
per hole” 


Each of the 20 types and sizes of Avey Sensi- 
tive Drilling Machines represents absolute 
minimum drilling cost 
these reasons: 


over many years for 


1 Higher capacity 
2 Greater accuracy 


Lower drill cost, maxi- 
mum _ high-speed __effi- 
ciency. 


Wider range of work 








Lower up-keep and op- 
erating costs with longer 








Better let us tell you about a 


‘HOLE HOG’ 
tion at low costs. 


Write for further information 


MOLINE TOOL CO. 











If you have drilling, boring, 
reaming, lapping, tapping, 
or counterboring operations 
that require great produc- 


Moline, Ill. 


life. 


Whether it is for one 
operation only or for a 
@ wide range of work, 
Avey Sensitive Drilling 
Machines are supreme. 
May we explain in de- 
tail why? 














Ask for the facts. 








4 > 4g?) | 


BRONZE KI 


size ~ ~ 
eg St ~ 
fe -LET US QUOTE YOU - 
¥ PKEVSTONE BRONZE Co. 












STANDARD SIZES 
ALWAYS CARRIED 
IN STOCK ~ ~ 


QUANTITY 
39rn STREET - PITTSBURGH, PA. 







BUSHINGS 











THE AVEY DRILLING MACHINE CO. 


CINCINNATI, OHIO 


Representatives in principal cities 
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Safeguards Against Injury 


The operator’s hand is pushed out of danger every 
time the die closes,—when your presses are equipped 
with D. & M. Junior Press Guards. Entirely auto- 
matic,—simple and positive in action and furnished 
in either right to left, or left to right swings. 


D. & M. Junior Press Guards are well made, have 
only nine moving parts and no mechanism which 
can get out of order. 


Order a guard and try it for 30 days, free. Specify 
the make of press you use, size and stroke, and 
whether you prefer left to right or right to left 
swing. 





Taylor-Shantz Company 














For all Purposes 


Crank Pin Turning 
Machines 
Boring Bars 
Rotary Planers 
Milling Machines 
Flue Cleaners 
Builders of Special 
Machinery 


Write for Catalog 


H. B. UNDERWOOD CORP. 


PHILADELPHIA, PA. 


Crank Pin Machine Established 1870 

















Cone Economical, accurate producers of 
- screw machine parts up to 344” by 
4.Spindle 7”. They cut costs, increase pro- 


e duction. Ask us to prove it. Write 
Automatics for particulars. 
CONE AUTOMATIC MACHINE CO., Inc., Windsor, Vermont 


Agent for Michigan Territory: J.C. Austerberry, 684-690 E. Congress St., Detroit, Mich. 
Chicago Representative: John H. Closer, 2120 No. Eeeed Ave. 
Ohio Representative: S. B. Martin, 10612 Clifton Blod., Cleveland 














[dual 


Safety First Coupling 





X.@ 
= 


The Type C Safety First Coupling is 
made in cylindrical form, with all parts 
completely enclosed to prevent accidents. 


Power is efficiently transmitted through 
springs in which case-hardened bear- 
ing plugs are inserted. Overload brings 
the plug ends solidly together. Coupling 
may be rotated in either direction. 


Wear is practically eliminated, as parts 
run in cup grease. All parts metal, 
nothing to deteriorate. 


Nuttall Flexible Couplings are made in 
two other styles, and in many sizes to 
suit the most varied conditions. High 
in satisfaction and low in cost. 


WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


The right coupling 
will last longer. 
Bulletin 38 will 
help you select it. 
Sent on request. 


0) 5 FL OFX Cle) 


MUNICIPAL PIER SEPT.20-24 


.. BOOTH NO. 
166 





RDNUTTALL COMPANY 
PITTSBURGH sj: PENNSYLVANIA 


Philadelphia Office: Westinghouse Bldg., 30th and Walnut. 
Chicago Office: 2133 Conway Bldg. 
Lyman Tube & Supply Co., Ltd., Montreal, Toronto 
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GRINDING MACHINES, KNIFE 

Bridgeport Safety Emery Wheel Co., 
Inc., 1283 W. Broad St., Bridge- 
port, Conn. 

Diamond Mch. Co., Providence, RB. I. 


GRINDING MACHINE 
MULTIPLE SPINDLE 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 


GRINDING MACHINES, PATTERN 
MAKERS, DISC 
Gardner Machine Co., 414 E. Gardner 

St., Beloit, Wis. 


GRINDING MACHINES, 
PIPE THREADING DIE 

Bignall & Keeler Machine Works, Ed- 
wardsville, I 

Landis Mch. 


Co., Waynesboro, Pa. 


National Machinery Co., Tiffin, O. 
GRINDING MACHINES, 
PISTON RI 
Arter Grinding Machine Co., Worcester, 
Mass. 
Badger Tool Co., Beloit, Wis. 

Heald Machine Co., 16 New Bond 8t., 
Worcester, Mass. 5 
Pedrick Tool & Mch. Co., 3639 No. 

Lawrence St., Philadelphia. 


GRINDING MACHINES, 
PNEUMATIC 

Independent Pneu. Hammer Co., 600 
W. Jackson Blvd., Chicago : 

—— Co., 11 Broadway, New 
or 


ones MACHINES, 
PORTABLE ELECTRIC 


Biax Wiexible Shaft Co., Inc, 1386 
Liberty Street, New York. 

Cincinnati Electrical Tool Co., Cin- 
cipnati. 

Haskins Co., R. G., 3452 W. Lake 
St., Chicago. gy 
Independent Pneu. Hammer Co., 600 
W. Jackson Blvd., Chicago. f 
Neil & Smith Elec. Tool Co., Cin- 

cinnati. 
Stow Mfg. Co., ee. fe & 
-Strand Mfg. Co. > , 5001 . Lin- 


coln St., Chicago. : 
Wisconsin Elec. Co., Racine, Wis. 
GRINDING MACHINES, PULLEY 
Graham Mfg. Co., Providence, R. I. 
GRINDING eaouenes, RADIAL 
BALL RACE, ETC. 


Rivett Lathe & * Grinder Corp., Brigh- 
ton, Boston. 







































































































































































Van Norman Mch. Tool Co., Spring- 
field, Mass. 

GRINDING ue 
RING WHEEL 

Badger Tool og Beloit, Wis. 

Besly & Co., Chas. H., 120-B N. Clin- 
ton St., Chicago. 

Bridgeport Pee | Emery Wheel Co., 
Inc., 1283 Broad St., Bridge- 
po onn. 

Gardner Machine Co., 414 E. Gardner 
St., Beloit, Wis. 

Graham Mfg. Co., Providence, R. I. 

GRINDING MACHINES, 

ROTARY SURFACE 

Arter Grinding Mch. Co., Worcester, 
Mass. 

“= Scale & Mch. Co., Boston, 











ass. 

Heald Machine eas 
Worcester, Mas 

Pratt & Whitney. re Hartford, Conn. 


GRINDING MACHINES, SURFACE 
Abrasive Mch. Tool Co., East Provi- 


dence, R. I. 

Blanchard Mch. Co., 64 State St., 
Cambridge, Mass. 

Bridgeport Safety Emery Wheel Co., 
Inc., 1283 W. Broad St., Bridge- 
port, Conn 

Brown & Shanes Mfg. Co., Providence, 

Consolidated Machine Tool 
Rochester, N. Y. 

Diamond Mch. Co., 
Gallmeyer & 
Straight Ave., 





16 New Bond St., 


























































































































Corp., 


Providence, R. I. 
Livingston Co., 344 
S. W., Grand Rapids, 


Mich. 
Gardner Machine Co., 414 E. Gardner 


St., Beloit, Wis. 
Heald Machine Co., 16 New Bond St., 


Worcester, Mass 












































































































































la i Tool Co., + gla Salle, Ill. 

Newton achine ool Work 

Rochester, N. Y. seagllowie 

Noble & Westbrook Mfg. Co., Hart- 
ford, Conn 

















Norton Co., tn Mass. 
Pratt & Whitney Co., Hartford, Conn. 






















































































Rowbottom Machine Co., Waterbury, 
Conn. 

Sommer & Adams Co., Cleveland. 

Universal Grinding Mch. Co., Fitch- 
burg, Mass. 

Walker Company, Inc., O. S., Worces- 
ter, Mass. 

Wilmarth & Morman Co., 1180 Monroe 
Ave., N. W., Grand "Rapids, Mich. 

















GRINDING MACHINES, SWING 











































































































Cleveland Stone Co., Cleveland. 
Gallmeyer & Livingston Co., 344 
Straight Ave., S. W., Grand Rapids, 
ich. 
ages Grinding Wheel Co., Tiffin, 
10. 
GRINDING MACHINES, TAP 
Gallmeyer & Livingston Co., 344 
et Ave., S. W., Grand Rapids, 
11cn,. 











GRINDING MACHINES, 
TOOL AND CUTTER 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 

Baird Machine Co., Bridgeport, 























Conn. 











Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Il. 

Blount, J. G., Co., Central Ave., 
Everett, Mass. 

Bridgeport Safety Emery Wheel Co., 
—" _— W. Broad St., Bridge- 
por 


Brown & Sharpe Mfg. Co., Providence, 


Cincinnati Milling Machine Co., Oak- 
ley, Cincinnati. 
Tool Corp., 


Consolidated Machine 
Rochester, N. 
Diamond Mch. Co., Providence, R. I. 
Fafnir Bearing Co., New Britain, Conn. 
Gallmeyer & Livingston Co., 4 
Straight Ave., 8S. W., Grand Rapids, 


1 ° 
Gisholt Machine Co., 1300 E. Wash- 
ington Ave., ison, Wis. 
— Tap & Die Corp., Green- 


eld, Mass. 

——, Mch. Tool Co., R. K., Cin- 
cinna 

Meisselbach- Catucci Mfg. Co., Newark, 


Mitchell Engineering Co., Springfield, 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mch. Co., New 
ford, Mass. 


Mummert-Dixon Co., Hanover, Pa. 

Norton Co., Worcester, Mass. 

Oesterlein Machine Co., Cincinnati, oO. 

Royersford Fdry. & Mche. Co., 54 
Main St., Royersford, Pa. 

— & Co., Inc., Wm., Philadelphia, 


a. 

Tabor Mfg. Co., Philadelphia, Pa. 

Taylor & Fenn Co., Hartford, Conn. 

Universal Grinding Mch. Co., Fitch- 
burg, Mass. 

Walker Company, Inc., O. S., Worces- 


er, Mas 
Wilmarth & Morman Co., 1180 Monroe 
Ave., N. ., Grand "Rapids, Mich. 
Wisconsin Elec. Co., Racine, Wis. 
GRINDING oe 
UNIVERSA 
Gallmeyer _ Livingston Co., 344 
eet Ave., S. W., Grand Rapids, 
Mich. 
Greenfield Tap & Die Cerp., Green- 


field, Mass. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Thompson’ Grinder Co., Springfield, 

Universal Grinding Mch. Co., toe: 
burg, Mass. 

Wilmarth & Morman Co., 1180 Monroe 
Ave., W., Grand "Rapids, Mich. 


GRINDING MACHINES, 
UNIVERSAL, LATHE AND 
PLANER TOOLS 

Gisholt Machine Co., 
ington Ave., Madison, 

Sellers & Co., Inc., Wm., ‘Philadelphia, 


GRINDING SPINDLES 
Ex-Cell-O Tool & Mfg. Co., 


GRINDING WHEELS 
Abrasive Co., Bridesburg, Philadelphia. 
Bridgeport Safety Emery Wheel Co., 
Inc., W. Broad St., Bridge- 
port, Conn. 
Carborundum Co., Niagara Falls, N. Y. 
Cleveland Stone Co., Cleveland. 
Norton Co., Worcester, Mass. 
ee Grinding Wheel Co., 


aN. 


——. - Wash- 
Detroit. 
2 


Tiffin, 
hio. 

GRINDSTONES 

Cleveland Stone Co., Cleveland. 

Sterling Grinding Wheel Co., 
Ohio. 

GUARDS FOR MACHINERY 

Chicago Perforating Co., 2445 West 
24th Place, Chicago. 

New Britain Mch. Co., 
Conn. 

Taylor-Shantz Co., Rochester, 

Wiesman Mfg. Co., Dayton, 


GUARDS FOR PUNCH PRESSES, 
SAFETY 
Taylor-Shantz Co., Rochester, N. Y. 


Tiffin, 


New Britain, 
sae & 


Wiesman Mfg. Co., Dayton, 
HAMMERS, AIR 
Nazel Engineering & Machine Works, 


4043 North Fifth St., 
HAMMERS, DROP 
Bliss Co., E. W., Brooklyn, N. 


a 
Chambersburg a Co., Cham- 
bersburg, 


Miner & Beck” Mfg. Co., Derby, Conn. 
Niles-Bement Pond Co., 111 Broadway, 


Philadelphia. 


New York. 
Toledo Mch. & Tool Co., Toledo, O. 
Williams, White & Co., Moline, Ml. 


HAMMERS, HELVE 
— & Son, Inc., C. C., Syracuse, 


High Speed Hammer Co., Inc., 
Rochester, N. Y. 

HAMMERS, PNEUMATIC 

Independent Pneu. Hammer Co., 600 
W. Jackson Blvd., Chicago. 


Ingersoll-Rand Co., 11 Broadway, New 
York. 


HAMMERS, POWER 
Bradley & Son, Inc., C. C., Syracuse, 


N. 
High 


Speed Hammer Co., Inc.. 
Rochester, N 
Nazel Engineering & Machine Works, 
4043 North Fifth St., Philadelphia. 
Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 


West Tire Setter Co., Rochester, N. 

Williams, White & Co., Moline, ni 

HAMMERS, SOFT 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

HAMMERS, STEAM 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 


——— 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


HANGERS, SHAFT 

American Pulley Co., a. 

Brown Co., A. & 79 Barclay St., 
New York 

——- Sharpe Mfg. Co., Providence, 


Fafnir Bearing Co., New Britain, Conn. 
Falls Clutch & Mchry. Co., Kent, 


hio 
nes 1 Roller Bearing Co., 


Link-Belt Company, Chica) 

New Departure Mfg. Co., “Bristol, Conn, 

Royersford Fdry. che. Co., 54 
Main St., Royersford, Pa. 

Sellers & Co., Inc., Wm., Philadelphia. 

Smith, Winfield H., 116 Eaton St., 
Springville, N. 


Newark, 


“ 


Wood, T. B., Sons “Co. Chambersburg, 
Pa. 

HARDNESS, TESTING 
INSTRUMENTS 

Shore Instrument & Mfg. Co., Inc., 
Jamaica, N. Y. 


Wilson-Maeulin Co., Inc., 387 Concord 
Ave., New York City. 


HARDNESS TESTING MACHINERY 
Olsen, Tinius, Testing Machine Ce., 
Philadelphia, Pa. 


HEATING AND VENTILATING 
APPARATU 
Buffalo, N. 


Buffalo Forge Co., ~. 
a Electric Co., Schenectady, 
| 


nea COATINGS 
FOR LOCA 

Metals ee Co. of America, Phila- 
delphia. 


HEAT-TREATING OF STEEL 
American Metal Treatment Co., Eliza- 


Elmwood, 
onn. 
Machine Products Co., Cleveland. 
Pittsburgh Gear & Mch. Co., 2700 
Smallman St., Pittsburgh. 


HEAT TREATMENT OF STEEL 
Nuttall, R. D., Co., Pittsburgh, Pa. 


HOBBING MACHINES 
See Gear — Machines, Helical and 


beth, N. J. 
— Metal Treating Co., 


Spur (Hob) and Gear Cutting Ma- 
chines, Worm and Worm Wheel 
(Hob). 
HOBBING MACHINES, 
MULTIPLE SPLINE 
Sommer & Adams Co., Cleveland. 
HOBS 


Barber-Colman Co., Rockford, Il. 
Brown & Sharpe Mfg. Co., Providence, 


ie 
Clark Cutter Co., Detroit. 


Gould & Eberhardt, Newark, N. J. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Lees-Bradner Co., Cleveland. 

— -Catucci Mfg. Co., Newark, 

Michigan Tool Co., Detroit. 

Newark Gear Cutting Mch. Co., New- 


ark, N. J. 
Union Twist Drill Co., Athol, Mass. 
HOISTING AND CONVEYING 
MACHINERY 
Wright Mfg. Co., Lisbon, O. 


HOISTS, AIR 
Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 
Independent Pneu. Hammer Co., 660 
Jackson Blvd., Chicago. 


Ingersoll-Rand Co., 11 Broadway, New 
York. 


HOISTS, CHAIN, ETC. 

Harrington Company, Philadelphia, Pa. 

Ford Chain Block Co., Philadelphia. 

_— — Co., 111 Broadway, 
ew 


Roeper Crane and Hoist Works, Read- 
ing, Pa. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago, Il. 

Wright Mfg. Co., Lisbon, O. 

Yale & Towne Mfg. Co., Stamford, 
Conn. 

HOISTS, ELECTRIC 

Link-Belt Company, Chicago. 

Niles-Bement-Pond Co., 111 Broadway, 
New Yor 

Roeper Crane & Hoist Works, Read- 
ing, Pa. 

Thomas Elevator Co., 24 So. Hoyne 
Ave., Chicago. 

Yale & Towne Mfg. Co., Stamford, 


Conn. 


HOISTS, PORTABLE 

Canton Fdry. & Mch. Co., Canton, O. 

ee Co., 11 Broadway, New 
ork. 


HOSE AND HOSE COUPLINGS, 
PNEUMATIC TOOL 

Independent Pneu. Hammer Co., 
W. Jackson Blvd., Chicago. 


vee tee MACHINERY 
Chambersburg puakashinn Co., Cham- 
bersburg, Pa. 

Elmes Engineering Works, Charles F., 
222 North Morgan St., Chicago. 
—— Co., 11 Broadway, New 

OTK. 
Metalwood Mfg. Co., Detroit, Mich. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 
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Ryerson & Son, Joseph T., 2558 w,. 
16th St., Chicago. 

Watson-Stillman Co., 192 Fulton 8t., 
New York. 

Williams, White & Co., Moline, 1)! 

INDEX CENTER 

See also Milling Machines, Horizontal, 
Universal. 

Abrasive Mch. Tool Co., 
dence, it 

INDICATORS, SPEED 

Brown & Sharpe Mfg. Co., Providence, 


East Provi- 


Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Coens. Fi & Co., 109 Duane St., 

Pfauter, Herman, Works, 21 Park Row, 


New 

Scherr, Geo., Co., 143 Liberty St., 
New York City. 

Starrett Co., L. S., Athol, Mass, 

Veeder Mfg. Go., 39 Sargeant St., 
Hartford, Conn. 

Zernickow, O., Co., 21 Park Row, 


New York City. 
INDICATORS, TEST 
Brown & Sharpe Mfg. Co., Providence, 
Federal Products *Corp., 


i. 
Lowe, H. A., Cleveland. 
Norton Co., ‘Wo rcester, Mass 
Randall, Frank E., Waltham, Mass. 


Providence, 


Scherr, Geo., Co., 143 Liberty St., 
New York ~~ 

Starrett Co., L Athol, 

Wallace Bros., 50 N. Walk St., 
Chicago. « 

INTENSIFIERS, HYDRAULIC 

Elmes Eng’g Works, Chas. E., 222 
N. Morgan St., Chicago. 

Hydraulic Press Mfg. Co., Mount 


Gilead, Ohio 
Niles-Bement- Pond Co., 111 Broadway, 


New 
Inc., Wm., Philadelphia. 


ork. 
Sellers & Co, 
Watson-Stillman Co., 192 Fulton St., 


New York. 
IRON, RUSTLESS 
Ludlum Steel Co., Watervliet, N. Y. 
JACKS, HYDRAULIC 
Watson-Stillman Co., 192 Fulton St., 
New York. 


JACKS, PLANER 
Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 


JIGS AND FIXTURES 


American Tool & Mfg. Co., Urbana, 
hio. 

Banner Die, Fg & Stamping Co., 
Columbus, Ohi 


Brock Tool & Mig. Wks., Inc., Arthur, 
Philadelphia. 


Buhr Machine Tool Co., Ann Arbor, 
Mich. 


Columbus Die, Tool & Mch, Co., 
Columbus, O. 

Gisholt Machine _Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

Geier Co., P. A., Cleveland. 

Globe Mch. & Stamping Co., 1255 
W. 76th St., Cleveland, O. 

Ingersoll Milling Machine’ Co., Rock- 
ford, Tl. 

Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 

Manufacturers’ Consulting Engineers, 


Syracuse, N. Y. 
Mehl Tool & Die Co., Roselle, 
N. 


Moline Tool Co., Moline, 
Pennsylvania Tool & Mfg. o; York, 


Pa. 
Pratt & berg Co., Hartford, Conn. 
Reliance Die & Stamping Co., 515 N. 
La Salle St., Chica 
Ruthman Mch. Co., Cincinnati, oO. 
Sommer & Adams Co., Cleveland. 
Steel Products Engineering Co., Spring- 
eld, Ohio. 
Taft-Peirce Co., Woonsocket, R. I. 
Taylor-Shantz Co., Rochester, N. B 
Wade Tool Co., Waltham, Mass. 
Wappat Gear Works, 54 N. Braddock 
Ave., ageong Pa. 


ily? ES. soD 


Brown & Sharpe Mite. Co., Providence, 
R 


KEYSEATERS 

Baker Bros. Inc., Toledo, O. 

a ov Tool 
ochester, } 

Davis Keyseater Co., Rochester, N. Y 

Lapointe Machine Tool Co., Hudson, 


Corp.. 


Mitte & Merrill, 843 Water St., Sas- 
Morten’ Mis. Co., Muskegon Heights. 
sues Machine _ Tool Works, Inc., 
Niles Bement Pond Co., 111 Broadway. 


KEYSEATERS, PORTABLE 


Burr & Son, John T., Brooklyn, N. ¥ 
KEYS, MACHINE : 
Moltrup Steel Products Co., Beaver 


lis, Pa. toh 
‘esen Mfg. Co., Muskegon Heights 
Mi 


Mich. ¥ 
Smith & Serrell, Newark, N. J. 
Whitney Mfg. Co., Hartford, Conn. Y 
Williams, J. H., & Co., Buffalo, . 
IVES, MACHINE 
Sos Wrench Co., Worcester, ass 
KNURL HOLDERS I 
Graham Mfg. Co., ae rd 5 
Pratt & Whitney Co., Hartfo 40 
KNURLING TOOLS Me 
Armstrong Bros. Tool Co., 813 North 
Francisco Ave., Chicago. ae 
Pratt & Whitney “4 be ty 2, “ 


Williams. J. H.. . Buffalo 


& 
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Reclaimed 


Reclaimed Tools Reduce 
Production Costs 


Longer tool life means less cost per piece. 
Our method of reclaiming broken or worn 
cutters, reamers, drills, saws etc., produces 
tools like the originals in temper, type and 
detail. The only differences being in size,— 
the reclaimed tools being slightly smaller 
than the old tools. The new size is etched 
upon every salvaged tool. 


Manufacturers everywhere in a wide va- 
riety of industries are making use of our 
unique and highly profitable service,—in 
one instance an automobile maker reduced 
his cost as much as 17% per car. 


May we send details ? 


National Tool Salvage Company 
DETROIT, MICH. 


Grinding Machines 














Mechanical Drawing 


By Franklin D. Jones 


This book deals with the methods actu- 
ally employed in well managed draft- 
ing-rooms. The application of the 
principles and the real purpose and 
practical usefulness of mechanical 
drawing as related to machine and 
tool manufacture. 


Price $3.00 
THE INDUSTRIAL PRESS 


140-148 Lafayette Street New York 








APEX MACHINE CoO. 


DAYTON, OHIO 
Quick Change Drill Chucks Self-Opening Die Heads 
Friction Drive Tap Holders Universal Joints 


REPRESENTATIVES IN 
Cleveland, Pros. 1510 Indianapolis, 0626-R__ Philadelphia, anergy 0419-W 


ouis, Gar. 2743 New York, Cort. 3579 Chicago, Dearborn | 


Sonar Emp. 8975 Pittsburgh, ua 0311 Minneapolis, Main 1474 











Simple and Easily Adaptable 


Every feature of design that can possibly make for simplicity 
of operation and general adaptability has been incorporated in 
Cincinnati Lathes. 

Owing to their heavy construction properly distributed, work 
can be machined with extreme accuracy. They give lasting 
accuracy and guaranteed service. Our prices and catalogs 
will interest you. 


THE CINCINNATI LATHE & TOOL CO. 


OAKLEY, CINCINNATI, OHIO, U. S. A. 








for the Tool Room 
OUR PRODUCT FOR 25 YEARS 


















Complete _ cir- 
culars fully il- 
lustrating and 
describing our 
machines _ will 
gladly be sent 
upon request. 


/ % Go? 
MOPALEN 


Surface Grinders, Four Sizes. Perfect Tool Room 
Surface Grinders possessing the essential strength 
and rigidity for intensified Production Grinding. 


Universal Cutter & Tool Grinders, Three Sizes. Cov- 
ering all the Tool Room requirements. The original 
Self-Contained Motow Driven Cutter & Tool Grinder; 
eliminating all overhead countershafts, and maintain- 
ing the complete Universal action of the machine. 


Yankee Drill Grinders, Nine Sizes. Correctly grind- 
ing No. 52 to 4” drills. The original Yankee im- 
proved for present-day requirements. Over 15,000 
Yankee Drill Grinders sold. The Yankee points a 


drill as the manufacturers of drills recommend. 


The high type of our exclusive dealers is in itself a guarantee 
of satisfaction. Their experienced organizations are at your 
service. 


Atlanta, Ga., Fulton Supply Co. Houston, Texas, Peden Iron & 
Baltimore, Md., Aumen Ma- Steel Co. 

chinery Co. Indianapolis, _Ind., Vonnegut 
Birmingham, Ala., Young & Machinery Co, 

Vann Supply Co Jacksonville. Fla., Cameron & 


B , ., Lynd- Barkley Co. 
ox ee See Kansas City, Mo.. English 
Buffalo, N. Y¥., Homer Strong Bros., Machinery Co. 


Los Angeles, California, Her- 


Charleston, oo es eA 
eg Teme. oun ee a E. L. Essley 
Oia oe i Se Neg lao 1 Vandyck 
ag oe Wachiencs oo oer Oe ‘La., Peden Iron 
on. Ohio, Cleveland Tool we — City. Vandyck 


y Co. 
Dallas, = Peden Iron & Philadelphia, * Pa., Vandyck 


Davenpert, ‘Iowa, E. L. Essley Pittsbureh. Pa.. Brown & Zort- 
Machinery Co. man Machinery Co. 

Davton, Ohio. Seifreat-Elstad Portland. Oregon, Portland 

2 Machinery hone Hend & Machinery C 

enver olorado, endrie ith- 
Bolthof Mehty.’ & Supply Co. — Va., ° smith Courtney 
and the Mine & Smelter Rochester, N. ¥., Homer Strong 
Supply Co. & Co. 

Detroit. Michigan, Chas. A. gait Lake City, Utah, F. C. 
Strelinger Co. Richmond Machinery Co. 

El Paso, Texas, Mine & Smelter San Antonio, Texas., Peden 
Supply Co. L Iron & Steel Co. 

Grand Rapids, Mich. E. L. San Francisco. Calif., Herberts 
Essley ee aa Co. Machinery & Supply Co. 


Greenville. S. », Carolina Seattle. Washington, Perine 
Supply Co. Machinery Co. 
Hartford, Conn., Vandyck Syracuse. N. Y¥., H. A. Smith 


Churchill Co, Machinery Co. 
Toledo, 0O., ational Supply Co. 


WILMARTH & MORMAN CO. 
1180 Monroe Avenue, N.W., Grand Rapids, Mich. 
Manufacturers of Grinding Machinery Since 1900 
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LAMP GUARDS, ETC. LeBlond Machine Tool Co, BR. K., Consolidated Machine Tool Corp., MILLING AND SHAPING 
Flexible Steel Lacing Co., 4622 Lex- Cincinnati. ? Rochester, N. Y. MACHINES 

ington St., Chicago. Lodge & Shipley Machine Tool Co., Dreses Machine Tool Co., Cincinnati. Cochrane-Bly Co., Rochester, N Y 
McCrosky Tool Corp., Meadville, Pa. __ Cincinnati. Foster Machine Co.,..Elkhart, Ind. rr 
LAMPS, ELECTRIC a Co., 111 Broadway, Gisholt Machine Co., 1300, E. Wash- MILLING ATTACHMENTS 
General Electric Co. Schenectady Wickes Seen, Saginaw, Mich Ocsmanwiaies Poot do.” Ginel i Adams Co., Dubuque, Iowa. 

' , , * , . s-Klusman Tool Co., Cincinnati. Brown «& Sharpe Mfg. Co., Provid 

N. Y. LATHES, DOUBLE-END Greenlee Bros. & Co., Rockford, IIL R. +» £rovidence, 
LAPPING MACHINES, POWER Greenlee Bros. & Co., Rockford, m, J™%etmational, Mch. Tool Co., Indian- Cincinnati Milling Mch. Co., Oakie 
Moline Tool Co., Moline, Ill. Sandstrande Machina ath 1 oO pick. apolis, Ind. ‘ Cincinnati. tg its 
Niles-Bement-Pond Co., 111 Broadway, a ay ae ae, ae oa. & Lamson Machine Co., Spring- figin Tool Works, Inc., Elgin, 11 

New York. eee LeBlond, i -. Midi Set ee Hendey Mch. Co., Torrington, Conn. 
LATHE ATTACHMENTS LATHES, ENGINE — Oineinas - *» Ingersoll Milling Machine Co., Rock. 
American Tool Works, Cincinnati. Acme Mch. Tool Co., Cincinnati, Ohio. Lodge & Shipley Mch. Tool Co., Cin- Keamey & Trecker Corp., 


Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Il. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Ill. 

Bradford Mch. Tool Co., 

—T Machine Co., Providence, 


Flather Co., Nashua, N. H. 
Greaves-Klusman Tool Co., Cincinnati. 
Hendey Mch. Co., Torrington, Conn. 
Kell Mfg. Co., Newark, N. J. 
LeBlond R. K., Mach. Tool Co., Cin- 
cinnati. 
Lodge & Shipley Machine Tool Co., 
Meadville, Pa. 


Cincinnati. 
McCrosky Tool Corp., 
Monarch Machine Tool Co., 209 Oak 
St., Sidney, O. 
Mueller Mch. Tool Co., Cincinnati. 
Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 
Seneca Peis Machine Co., Seneca Falls, 


South Bend Lathe Works, Inc., South 
end, Ind. 


Cincinnati. 


Springfield Machine Tool Co., 631 
Southern Ave., Springfield, O 

Stark Tool Co., Waltham, Mass. 

Sundstrand Machine Tool Co., Rock- 
ford, Ill. 

Wade Tool Co., Waltham, Mass. 

LATHE DOGS 

Armstrong Bros. Tool Co., 313 North 


Francisco Ave-, Chicago. 
Ready Tool Co., Bridgeport, Conn. 
Western Tool & Mfg. Co., Springfield, 


Ohio. 
Williams, J. H., & Co., Buffalo, N. Y. 
LATHE DOGS, SAFETY 
Armstrong Bros. Tool Co., 313 North 
Francisco a? Chicag 
Williams, J. H., & Co., Buffalo, N X. 


LATHES, AUTOMATIC 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

Jones & a Machine Co., Spring- 


field, 

LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 

National Acme Co., Cleveland. 

New Britain Machine Co., New Britain, 


onn. 
Potter & Johnston Machine Co., Paw- 
tucket, R. I. 
Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Corp., Ww orcester, Mass. 
Rockford Mch. Tool Co., 2400 Kish- 
waukee Rd., Rockford, Il. 
LATHES, AUTOMATIC SCREW 
THREADING 
Automatic Machine Co., 
Conn. 
LATHES, AXLE 
Betts Machine Co., Rochester, N. Y. 
Consolidated Machine Tool Corp., 
Rochester, N. Y. 
Niles-Bement-Pond Co., 111 Broadway, 


New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


wonecs, Puls Machine Co., Seneca Falls, 


Bridgeport, 


LATHES, 
Ames Co., B. C., Waltham, Mass. 
Diamond Mch. Co., Providence, RB. 1. 
Elgin Tool Works, Inc., Elgin, Il. 
Hjorth Lathe & Tool Co., Boston. 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 
Seneca Falls Machine Co., Seneca Falls, 


BENCH 


Sloan & Chace, Inc., Newark, N. J. 
South Bend Lathe Works, Inc., South 
Bend, Ind. 


Stark Tool Co., Waltham, Mass. 
Van Norman Mch. Tool Co., Spring- 


field, Mass. 
Wade Tool Co., Waltham, Mass. 
LATHES, BORING 


Betts Machine Co., Rochester, N. Y. 


Consolidated Machine Tool Corp., 
Rochester, N. Y. 
Gisholt Machine Co., 1300 E. Wash- 


ington Ave., Madison, Wis. 
LeBlond, R. K., Machine Tool Co., 
Cincinnati. 
Niles-Bement-Pond Co., 111 Broadway, 


New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


LATHES, BRASS WORKERS’ 

Acme Machine Tool Co., Cincinnati. 
Bardons & Oliver, Cleveland. 

Dreses Machine Co., Cincinnati. 
Geenca Falls Machine Co., Seneca Falls, 


Springfield Machine Tool Co., 631 
Southern Ave., Springfield, O. 

Warner & Swasey Co., Cincinnati. 

LATHES, CAR WHEEL 

Betts Machine Co., Rochester, N. Y. 

Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Niles- Bement-Pond Co., 111 Broadway, 


New York. 
Sellers & Co., Inc., Philadelphia. 
LATHES, CRANKSHAFT 
American Tool Works Co., Cincinnati. 
Betts Machine Co., Rochester, N. 
Consolidated Machine Tool Corp., 
Rochester, N. Y, 


American Tool Works Co., Cincinnati. 

Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Il. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Ill. 

Betts Machine Co., Rochester, N. Y. 

Bradford Mch. Tool Co., Cincinnati. 

Cincinnati Lathe & Tool Co., Oakley, 
Cincinnati. 


Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Flather Co., Nashua, N. H. 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 


Greaves-Klusman Tool Co., Cincinnati. 

Hendey Mch. Co., Torrington, Conn. 

LeBlond — Tool Co, R. K., 
Cincinna’ 

Lodge & Shipley Mch. Tool Co., Cin- 
cinnati. 

Monarch Machine Tool Co., 209 Oak 
St., Sidney, 

Morris Machine Tool Co., Cincinnati. 

Mueller Mch. Tool Co., Cincinnati. 

ss Co., 111 Broadway, 
New. Yor 

se Machine Co., Syracuse, 


Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Corp., Worcester, Mass. 
Rockford Lathe & Drill Co., Rockford, 


Til. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago, I 

sas ts sauna Machine Co., “Seneca Falls, 


Sidney Machine Tool Co., Sidney, O. 

South Bend Lathe Works, Inc., South 
Bend, Ind. 

Springfield Machine 


Tool Co., 631 
Southern Ave., Springfield, - 
Rock- 


— Machine Tool Co. 
or 

Walcott Machine Co., Jackson, Mich. 
Wickes Bros., Saginaw, Mich. 


LATHES, EXTENSION BED 
AND GAP 


Barnes Drill Co., 814 Chestnut S8t., 
Rockford, Ill. 

Harrington Company, Philadelphia, Pa. 

LeBlond, R. K., Machine Tool Co., 
Cincinnati. 

South Bend Lathe Works, Inc., South 
Bend, Ind. 


LATHES, — POWER 

Barnes Co., F. & John, 231 Ruby 
St., Poretera. Tl. 

Seneca Falls Machine Co., Seneca Falls, 


LATHES, GUN BORING 
Betts Machine Co., Rochester, N. Y. 
Consolidated Machine Tool Corp., 


Rochester, N. Y. 
Niles- ~~ Pond Co., 111 Broadway, 


New 
Springfield. “Mch. Tool Co., 631 
Southern Ave., Springfield, O 
LATHES, PATTERNMAKERS’ 
Blount, J. G., Co, Central Ave., 


Everett, Mass. 
7 Falls Machine Co., Seneca Falls, 


South Bend Lathe Works, Inc., South 
Bend, Ind. 


LATHES, PLANER 
SHAPER TOOLS 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., icago. 

Gisholt Machine Co., 1800 E. Wash- 
ington Ave., Madison, 

Lovejoy Tool Co., Inc., 


K. Tool Co., 


AND 


Wis 
Springfield, 


Ine., Shelton, Conn. 
ae Tool Co., Bridgeport, Conn. 
Western Tool & Mfg. Co., Springfield, 


Ohio. 
Williams, J. H., & Co., Buffalo, N. Y. 


LATHES, PULLEY 
Avey Drilling Mch. Co., Cincirnati. 


LATHES, SHAFT 

Betts Machine Co., Rochester, N. Y. 

Consolidated Machine Tool Corp., 
Rochester, N. 

Niles-Bement-Pond ‘Co., 111 Broadway, 
New York. 

Sellers & Co., Inc., Wm., Philadelphia. 

Senaee, Fas Machine Co., Seneca Falls, 


SPEED 
Aas: 
Mass. 

Machine 


LATHES, 

Blount, J. 
Everett, 

Diamond 


Co., Central 
Co., 
Greenfield Tap & Die Corp., 


field, Mass. 
Adriance Machine Co., ime 78 Rich- 
Brooklyn, N._Y. 


ards St., Brooklyn, N. 

Bliss Co., E. W., 

Stoll Co., Ine., D. H., Buffalo, N. Y. 

Toledo Mch. & Tool Co., Toledo, oO. 

See also Chucking Machines. 

LATHES, TURRET 

Acme Machine Tool Co., Cincinnati. 

tardons & Oliver, Cleveland. 

Betts Machine Co., Rochester, N. Y. 

Bullard Machine Tool Co., Bridgeport, 
Conn. 


Ave., 
Providence, 


Green- 





cinnat z 
Morris Mch. Tool Co., Cincinnati. 
New Britain Machine Co., New Britain, 


Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 
Springfield Machine Tool Co., 631 
Southern Ave., ae. Ohio. 
Stark Tool Co., altham, Mass. 
4 Turret Machine C Co., Madison, 
Waltham, Mass. 


Wade Tool Co., 
Warner & Swasey Co., Cleveland. 


LATHES, WOODWORKERS’ 
Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, 


Greenfield Tap & Die Corp., Green- 
field, Mass. 

LEATHER BELTING, ROUND 

See Belting, Round Leather. 

LEVELS 

Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 


Hartford, Conn. 
‘Athol, Mass. 
Co., Hudson, 


Pratt & Whitney Co., 

Starrett Co., L. S.. 

Universal Boring Mche. 
Mass. 


LOCKS FOR INDUSTRIAL 
PURPOSES 

Yale & Towne Mfg. Co., 
Conn. 


LUBRICANTS 
-— Crucible 


Stamford, 


Co., Joseph, Jersey 
Madison- Corporation, Madison, 
Oakley Chemical Co., 26 Thames St., 
Sem , & 


Mche. Co., 54 
Main St., Royersford, Pa. 
Sun Oil Co., Philadelphia. 
LUBRICATORS 
Besly & Co., Chas. S 120-B North 


Clinton St., Chicag 
Bowen Products Corp., ”* sateen, ). Fa A 
Green, Tweed & Co., 109 Duane St., 


New York. 
Royersford Fdry. & Meche. Co., 54 
Main St., Royersford, Pa. 


MACHINISTS’ SMALL TOOLS 
See Calipers, Hammers, Wrenches, Drills, 
Taps, etc. 


MALLETS, RAWHIDE 


Chicago Rawhide Mfg. Co., 1309 Els- 


ton Ave., Chicago. 
MANDRELS, EXPANDING 
AND LI 


See Arbors and Mandrels, Expanding, 
and Solid. 


MARKING MACHINES 
Noble. & — Mfg. Co., Hart- 


ford, Con 
Preis ‘& Co., H. P., Newark, 
Vv & O Press Co., Hudson, N. Y. 
MEASURING MACHINES, 
PRECISION 
—s Products Corp., 


Hanson-Whitney Mch. Co., 


Inc., 


Providence, 
Hartford, 


Conn. ’ 

Norma- ea Bearings Corp., Stam- 
ford, Con 

Pratt & Whitney Co., Hartford, Conn. 

Scherr, Geo., Co., 143 Liberty &t., 
New York City. 


METALLOGRAPHIC EQUIPMENT 

Bausch & Lomb Optical Co., Rochester, 
N, -Y 

METAL COATINGS 

Metals Coating Co. of America, Phila- 
delphia. 

METALS, BEARING 

See also Bearing Bronze, Rabbitt, ete. 


and Bushings, Brass, Bronze, etc. 
METALS, PERFORATED 
Chicago Perforating Co., 2445 West 
24th Place, Chicago. 
MICROSCOPES, TOOLMAKERS’ 
Scherr, Geo., o., 143 Liberty St., 
New York City. 
MICROMETERS 
Bath, John, & Co., Inc., Worcester, 


Mass. 
i Sharpe Mfg. Co., Providence, 


Pratt & Whitney Co., Hartford, Conn. 

Scherr, Geo., o., 143 Liberty S&t., 
New York City. 7 

Slocomb Co., J. T., Providence, R, I. 

Starrett Co., L. S., Athol, Mass. 


MILLING AND DRILLING 
MACHINES, UPRIGHT 


See Drilling and Milling Machines, 
Vertical. 
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Milwaukee, 


essnentth Mfg. Co., Milwaukee, Wis, 

LeBlond Mch. Tool Co., K.. Cin- 
cinnati. 

Oesterlein Machine Co., agg oe 

—— Machine Co., Syracuse, 


Reed-Prentice Corp., Worcester, Mass, 

Rivett Lathe and Grinder Corp. 
Brighton, Boston. 4 

Sundstrand Machine Tool Co., Rock- 
ford, Ill. 

Taylor & Fenn Co., Hartford, Conn. 


United States Machine Tool Co., 
cinnati. 

Van Norman Mch. Tool Co., 
field, Mass 

Whitney Mfg. Co., Hartford, Conn. 


MILLING MACHINES, AUTOMATIC 
“a Sharpe Mfg. Co., Providence, 


Cin- 


Spring- 


Cincinnati Milling Machine Co., Oakley, 
Cincinnati 


Ingersoll Milling Machine Co., Rock- 
ord, Ill. 

Potter & Johnston Mch. Co., Paw- 
tucket, I 


Pratt & W hitney Co., Hartford, Conn. 
Taylor & Fenn Co., Hartford, Conn 


MILLING MACHINES, BENCH 

Ames Co., B. C., Waltham, Mass. 

Burke Mch. Tool Co., 516 Sandusky 
St., Conneaut, Ohio. 

Pratt & W hitney Co., ‘Hartford, Conn, 

Sloan & Chace, Inc., Newark. 

Stark Tool Co., Waltham, Mass. 


Sundstrand Machine Tool Co., Rock- 
ford, Il. 
Van Norman Mch. Tool Co., Spring- 


field, Mass. 
MILLING MACHINES, CIRCULAR 


CONTINUOUS 
Consolidated Machine Tool  Corp., 
Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
— Milling Machine Co., Rock- 
ore 
— & Trecker Corp., Milwaukee, 
is 
Newton Machine Tool Works, Inc., 


Rochester, N. 
Taylor & Fenn Co., Hartford, Conn. 


MILLING MACHINES, DUPLEX 
Ingersoll Milling Machine Co., Rock- 
ford, Ill. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. ° 
Taylor & Fenn Co., Hartford, Conn. 


Van Norman Mch. Tool Co., Spring- 
field, Mass. 
MILLING MACHINES, HAND : 
Providence, 


= & Sharpe Mfg. Co., 


Burke Mch. Tool Co., 516 Sandusky 
St., Conneaut, Ohio. 
Kent-Owens Machine Co., Toledo, O. 
Pratt & Whitney Co., Hartford, Conn. 
Sundstrand Machine Tool Co., Rock- 
ford, Il. . 
United States Machine Tool Co., Cin- 
cinnati, Ohio. ; 
Van Norman Mch. Tool Co., Spring- 


eld, Mass. 
Whitney Mfg. Co., Hartford, Conn. 
MILLING MACHINES, 


HORIZONTAL, PLAIN 

Brown _& Sharpe Mfg. Co., Providence, 

Cincinnati Milling Machine Co., Oak- 
ley, Cincinnati. 

Consolidated Machine Tool Corp., 
Rochester, N. 

Gallmeyer ‘& ‘Livingston Co., 344 
Straight Ave., S. W., Grand Rapids, 
Mich. 

ow, + Edmund, Inc., Cortland, 

Hendey Mch. Co., Torrington, Conn. 

Ingersoll Milling Machine Co., Rock- 


ford, 
Kearney & Trecker Corp., Milwaukee, 


Kempsmith Mfg. Co., Milwaukee, Wis. 


LeBlond Mch. Tool Co., R. K., Cin- 
cinnati. 

McCrosky Tool Corp., Meadville, Pa. 

Newton Machine — Works, Inc., 


Rochester, N. 
Niles- pepe Co., 
New York. 


111 Broadway, 


Oesterlein Machine Co., Cincinnati. 

Ryerson & Son, Joseph T., 2558 
16th St., Chicago, Ml. 

ae ye Machine Tool Co., Rock- 
or 


MILLING MACHINES, 
HORIZONTAL, UNIVERSAL 
— a Sharpe Mfg. Co., Providence, 


Pa oe Milling Machine Co., Cak- 
Cincinnati. 
Gallmeyer & Livingston Co., 344 
Straight Ave., S. W., Grand Rapids, 


Mich. 
Hendey Mch. Co., Torrington, Conn 
Kearney & Trecker Corp., Milwaukee, 


is. 
Kempsmith Mfg. Co., 


Milwaukee, Wis 
LeBlond Mch. Tool Co., R. K., Cin 


cinnati. 























SKINNER CHUCKS 
FOR MODERN MACHINE TOOLS 









NEW be 
4 Reade Street 


CHICAGO 


SAN FRANCISCO 


Goss & De Leeuw demand 
a chuck of unusual specifi- 
cations as regards rigidity 
and accuracy because it has 
unusual conditions to meet. 
After careful investigation 
they decided on Skinner 
Chucks and are entirely 
satisfied. 


Ask them what they think 
of Skinner Chucks. 


A good machine tool costs 
a lot of money and it’s the 
best economy to put a good 
chuck on it. 


W. Washington Blvd. 


Rialto Building 
CINCINNATI 


915 


Broadway LATHE-DRILL-PLANER CHUCKS Private and Liebers Codes 


Also Successors to GARVIN MACHINE CO. Air Chuck Business 





THE SKINNER CHUCK COMPANY 


NEW BRITAIN,CONN. U.S.A. 























The Goss & De Leeuw Chucking 
Machine is made for high rate, 
accurate multiple production. It is 
a machine of merit but its produc- 
tion results, both of speed and accu- 
racy,can be nobetter than the chuck 
used on it. 


Cable Address 
‘SKINNER NEW BRITAIN’ 
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McCrosky Tool Corp., Meadville, Pa. 
Oesterlein Machine Co., Cincinnati. 
Preis & Co., Inc., H. P., Newark, 


i, ae A 
Rowbottom Mch. Co., Waterbury, Conn. 
Ryerson & Son, Joseph T., 2558 


16th St., Chicago, Ill. 
Sundstrand Machine Tool Co., Rock- 
or 
Van Norman Mech. Tool Co., Spring- 
eld, Mass. 
MILLING MACHINES, 
LINCOLN TYPE 
Providence, 


Brown & Sharpe Mfg. Co., 
R. I 


Hendey Mch. Co., Torrington, Conn. 
Kempsmith Mfg. Co., Milwaukee, Wis. 


Pratt & Whitney Co., Hartford, Conn. 
Van Norman ch. Tool Co., Spring- 
field, Mass. 


MILLING MACHINES, 
MULTIPLE SPINDLE 


Automatie Mch. Co., Bridgeport, Conn. 


Consolidated Machine Tool Corp., 
Rochester, N. 

— Milling Machine Co., Rock- 

Newton Machine Tool Works, Inc., 
Rochester, N. Y. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

MILLING MACHINES, PORTABLE 

Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Newton Machine Tool Works, Inc., 
Rochester, N. Y. 

Pedrick Tool & Machine Co., 3639 
No. Lawrence St., Philadelphia, 

Underwood Corp., H. B., Philadelphia. 


MILLING MACHINES, SPLINE 
Lees-Bradner Co., Cleveland. 
Pratt & Whitney Co., Hartford, Conn. 


MILLING MACHINES, VERTICAL 
Brown & Sharpe Mfg. Co., Providence, 


Cincinnati Milling Mch. Co., Oakley, 
Cincinnati. 


Cochrane-Bly Co., Rochester, N. Y. 

—— Machine Tool Corp., 
Roches N. 

Ingersoll Milling Machine Co., Rock- 
ford, Ill. 

Kearney & Trecker Corp., Milwaukee, 

Newton Machine Tool Works, Inc., 
Rochester, N. 

Niles-Bement-Pond ‘Co., 111 Broadway, 
New York. 


Oesterlein Mch. Co., Cincinnati, O. 

Reed-Prentice Corp., Worcester, Mass. 

Taylor & Fenn Co., Hartford, Conn. 

Van Norman Mch. Tool Co., Spring- 
field, Mass. 


MILLING TOOLS, HOLLOW 
ADJUSTABLE 
Geometric Tool Co., New Haven, Conn. 
MODEL AND EXPERIMEN 
WORK — 
See Special Machinery and Tools. 


MOLDING MACHINES 

Adams Co., Dubuque, Iowa. 

Hanna Engineering nate 1763 Els- 
ton Ave., Chica 

Tabor Mfg. Oo., Philadelphia, Pa. 


MOTORS, ELECTRIC 
Century Electric Co., St. Louis, Mo. 
General Electric Co., Schenectady, 


i A 
Lincoln Electric Co., Shoreland. 
Reliance Electric & Eng. Oo., 
Ivanhoe Road, Cleveland. 
ent Electric, Co. * saute, Mo. 
estinghouse ec. f; 
Pittsburgh, Pa. silliest 


NAME PLATES, CAST BRONZE 
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“- & opps Mfg. Co., Hart- 
Schwerdtle :— Co., i 
— p 0. Bridgeport, 


NAME PLATES, ETCHED 


ne & Westbrook Mfg. Co., Hart- 
nn. 
Schwerdtle Stamp Co., Bridgeport, 
Conn. 


NAME PLATES, STAMPED 
Mople & Westbrook Mfg. Co., Hart- 


ford, Conn 

Schwerdtle _ Co., Bridgeport, 
onn. 

NIBBLING MACHINES 

Campbell, Andrew C., Inc., Bridge- 
port, nn. 


NIPPLE THREADING MACHINERY 
Bignall & Keeler Machine Works, Ed- 
wardsville, Ill. 


~ <~s Engineering Co., Willoughby, 

—_ Machine Co., Inc., Waynesboro, 

Merrell Mfg. Co., 15 Curtis St., 

Mugchey: Meh. & Tool Co., 34 Porter 

Saunders’ Sons, Inc., D., Yonkers, 
N.S. 

NUTS, CASTELLATED 


National Acme Co., 


NUT TAPPERS 
See Bolt and Nut Machinery. 


ODOMETERS 
Veeder Mfg. Co., 
Hartford, Conn. 


Cleveland, O. 


39 Sargeant St., 





OIL CUPS : 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. 

Bowen Products Corp., Auburn, N.Y. 

Gits Bros. Mfg. Co., 1911 8. Kil- 
bourne Ave., Chicago. 

Tucker, W. W. & C. F., Hartford, 
Conn. 

OILERS 

Hanna Engineering Co., 1776 Elston 
Ave., Chicago. i 

Madison-Kipp Corporation, Madison, 
Wis. 

OILERS, LOOSE PULLEY 

Brown Engineering Co., 133 No. 3rd 
St., Reading, Pa. 

OIL EXTRACTORS 

Barrett, Leon J., Co., 1475 Grafton 
St., Worcester, Mass. 


newt & peranee Co., 165 Broadway, 

ew 

Tolhurst Mek, Works, Troy, N. Y. 

OIL GROOVING TOOLS 

Hanson-Whitney Machine Co., 
ford, Conn. 


OIL HOLE COVERS 


Hart- 


Bowen Products Corp., Auburn, N. Y. 

Gits Bros. Mfg. Co. 911 8S. Kil- 
bourne Ave., Chicago 

Tucker, WwW. & C. Kr, Hartford, 
Conn. 

OILS, LUBRICATING 

Besly & Co., ou. ae 120-B No. 
Clinton St., C 


Sun Oil Co., Philadelphia. 


OILS, QUENCHING AND 
TEMPERING 
Sun Oi] Co., Philadelphia. 


OILS, SOLUBLE 
See Compound, Cutting, Grinding, etc. 


OVENS, BAKING 
American Gas Furnace Co., Elizabeth, 
General Electric Co., Schenectady, 
OVENS, TEMPERING 

Electric Co., Schenectady, 


General 
wi. ds 


PACKING LEATHER 

——. Rawhide = Co., 1309 Els- 
ton Ave., Chic 

Graton & Knight Mig. Co., Worcester, 
Mass. 


PARALLELS 

Starrett Co., L. S., Athol, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, 

Walker Company, Inc., 0:°S., Wi 
ter, Mass. 


PATENTS 
Parker, C. L., Washington, D. C. 


PATTERN SHOP MACHINERY 

Crescent Machine Co., 56 Main S8t., 
Leetonia, O. 

Porter-Cable Machine Co., 
fie 2 


aN. 


R. I. 


orces- 


Syracuse, 


PATTERNS, METAL 

Mummert-Dixon Co., Hanover, Pa. 

Sweet & Doyle Foundry & Mch. 
Troy, Green Island, N. Y. 

V & O Press Co., Hudson, N. Y. 


PATTERNS, WOOD 

Sweet & Doyle Foundry & ° Co., 
Troy, Green Island, N. 

V & O Press Co., Hudson, x. x. 


PENCILS, DRAWING 

American Lead Pencil Co., 237 Fifth 
Ave., New York. 

Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

a Grucible “Co., Joseph, Jersey City, 


Co., 


PHOSPHOR BRONZE 
See Bronze. 


PINION CUTTERS, AUTOMATIC 
Wade Tool Co., Waltham, Mass. 


PINIONS, FORGED 
See Gears, Forged. 


PIPE, STEEL 
National Tube Co., Pittsburgh. 


BENDING TOOLS 
Oatick Tool & Machine Co., 3639 

N. Lawrence St., Philadelphia. 
Underwood Corp., H. B., Philadelphia. 


PIPE CUTTING AND 
THREADING MACHINES 
Armstrong Mfg. Bridgeport, Conn. 
Bignall & Keeler Machine Works, Ed- 
wardsville, Ml. 
Chicago Pipethread Mch. Co., 1619 
cine St., Racine, —— 
Co., Bridgeton, N. 
is Co., 324 Garden 7at., 
Bridgeport, 
Foote-Burt Co., 
Greenfield Tap Die Corp., 
field, Mass. 
—— Machine Co., Inc., Waynesboro, 
a. 
Merrell Mfg. Co., 15 Ourtis St., Toledo, 


Murchey Mch. & Tool Co., 34 Porter 


Green- 


St., Detroit, Mich. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 
Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago, pail 


Saunders Sons, Inc., D., Yonkers, Mu. FT; 
Williams Tool Corp., Erie, Pa. 





PLANER ATTACHMENTS 

Cincinnati Planer Co., Cincinnati. 

Gray, G. A., Co., Cincinnati, O. 

Hanson- Whitney Machine Co., Hart- 
ford, Conn, 


PLANERS 

American Tool Works Co., Cincinnati. 
Betts Machine Co., Rochester, N. 
Cincinnati Planer Co., Cincinnati. 
Cleveland Planer Co., Cleveland, O. 


Conso.idated Machine Tool Corp., 
Rochester, N. Y. 
Gray, G. we Co., Cincinnati, O. 


Liberty Mch. Tool Co., Hamilton, O. 
a Mfg. Co., Muskegon Heights, 
ich, 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Reed-Prentice Corp., Worcester, Mass. 

Rockford Mch, Tool Co., 2400 Kish- 
waukee Rd., Rockford, Ill. 

— & Son, Joseph T., 2558 W. 

St., Chicago, Ill. 
ode’ & Co., Inc., Wm., Philadelphia. 


PLANERS, CRANK 

Cincinnati Shaper Co., Cincinnati. 

Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Newton Mch. Tool Works, Inc., Roch- 
ester, N. Y. 


PLANERS, OPEN-SIDE 

Automatic Mch. Co., Bridgeport, Conn. 
Cincinnati Planer Co., Cincinnati. 
Cleveland Planer Co,, Cleveland, O. 
Gray, G. Co., Cincinnati, 0. 
Liberty Mch. Tool Co., Hamilton, O. 


PLANERS, PORTABLE 

——— Mfg. Co., Muskegon Heights, 
Mich. 

Underwood Corp., H. B., Philadelphia. 

PLANERS, ROTARY 


Cleveland Punch & Shear Works Co., 
Cleveland. 


Consolidated Machine Tool Corp., 
Rochester, N. 

Newton Machine "Tool Works, Inc., 
Rochester, N. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Pedrick Tool & Machine Co., 3639 
No. Lawrence St., Philadelphia. 


Underwood Corp., K B., Philadelphia. 
PLATE ROLLS 


Cleveland Punch & Shear Works Co., 


Cleveland. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 


Wickes Bros., Saginaw, Mich. 

PLATES, STEEL 

Carnegie Steel Co., Pittsburgh, Pa. 

Moltrup Steel Products Co., Beaver 
Falls, Pa. 


PLATES, SURFACE 
~~ & Sharpe Mfg. Co., Providence, 


Taft-Peirce Mfg. Co., Woonsocket, R. I. 


PLUG, TOOLMAKER EXPANDING 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


PNEUMATIC DIE CUSHIONS 
FOR POWER PRESSES 
Marquette Tool & Mfg. Co., 321 W. 
Ohio St., Chicago. 


PNEUMATIC TOOLS 
Independent Pneu. Hammer Co., 
V Jackson Blvd., Chicago. 
aie alan Co., 11 Broadway, New 


Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 


POLISHING LATHES AND 
MACHINES 


600 


Abbott Ball Co., 1045 New Britain 
ve., Hartford, Conn. 

Badger Tool Co., Beloit, Wis. 

Besly & Co., Charles = 120-B North 
Clinton St., hicag 

Bridgeport Safety Emery Wheel Co., 
Inc., 1283 W. Broad 8t., Bridge- 
port, Conn. 

Brown. & Sharpe Mfg. Co., Providence, 

Cincinnati 


Electrical Tool Co., Cin- 
cinnati. 
—" Armature Works, Cleveland, 


Cleveland Stone Co., Cleveland. 

Diamond Mch. Co... =. mz % 

Gardner Machine Co., . Gardner 
St., Beloit, Wis. 

Geier Co., P. A., Cleveland. 

Mitchell Engineering Co., Springfield, 

New Britain Machine Co., New Britain, 
onn. 

Production Machine Co., Greenfield, 


ass. 

Royersford Fdry. & Mche. Co. 54 
Main St., Royersford, Pa. 

Stow Mfg. ‘Co., Binghamton, N. Y. 


PRESSES, ARBOR 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Atlas Press Co., Kalamazoo, Mich. 

Canedy-Otto Mfg. Co., Chicago Heights, 


French Oil Mill Mchy. bn Piqua, O. 
Geier Co., P. A., eveland. 
General Mfg. Co., Detroit, Mich. 


Logansport Mch. Co., 529 Market St., 


Logansport, Ind. 
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Lucas Machine Tool Co., Cleveland. 


Nicholson & Co., W. H 12 
St., Wilkes-Barre, Pa. oe 
Threadwell Tool Co., Greenfield, Massa. 
PRESSES, BROACHING 
Adriance Mch. Works, wy 78 Rich- 
‘ ards ogg inn age ig ci Ws d 
American Broac Machi 
pongo achine Co., Ann 


Atlas Press Co., Kalamazoo, Mich. 
Bliss Co., E. W., Brooklyn, N. Y. 
Ferracute Machine Co., Bridgeton, \. J 
General Mfg. Co., Detroit, ich. \ 
Lucas Machine Tool Co Cleveland, 0. 
Metalwood Mfg. Co., Detroit, Mich. 
a Co., 660 Park St., Milwaukee, 


Peck, "stew & Wilcox Co., Southing- 
seen host 
readwell Tool Co., Greenfield, \ 
Toledo Machine & Tool Co., Toledo a 
Ma Press Co., Hudson, mY. 
Watson-Stillman Co., 192 Fulton St., 
New York. 


PRESSES, DROP 
See Hammers, Drop. 


PRESSES, FOOT ~ 

Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, N. Y. 

Baird Mch. Co., Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, me W 

Etna Machine Co., Toledo, O. 

Ferracute Machine Co., Bridgeton, N. J. 

Niagara Mch. & Tool Works, Buffalo, 


Peck, Stow & Wikox Co., Southington, 


onn. 

Shuster Co., F. B., New Haven, Conn. 

Taylor & Fenn Co., Hartford, Conn. 

a aa Machine & Tool Co., Toledo, O. 
Press Co., Hudson, N. Xs 


PRESSES, FORGING 

Adriance Mch. Works, Inc., 78 Rich- 
Brooklyn, N. Y. 

Bliss Co., E. W., Brooklyn, N. Y. 

Ferracute Machine Co. Bridgeton, N. J 

French Oil Mill Mchy. Co., Piqua, O. 


Peck, Stow & Wilcox So., Southington, 
Conn. 

Toledo Mch. & Tool Co., Toledo, 0. 

V & O Press Co., Hudson, N. Y. 

PRESSES, HYDRAULIC 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Elmes Engineering Works, Charles F., 
222 North Morgan St., Chicago. 
Farrel Fdry. & Mch. Co., Buffalo, 
French “Oil Mill Mchy Co., Piqua, 0. 


— Press Mfg. Co., "Mt. Gilead, 


rb Mfg. Co., Detroit, Mich. 
Niles-Bement-Pond Co., 111 Broadway, 


New k. 
660 Park St., 


or 
Oilgear Co., 
Wnm., Philadelphia. 


Wis. 
Sellers & Co., Inc., 

& Machine Co., 
192 Fulton St., 


Southwark Foundry 
Philadelphia. 
Watson-Stillman Co., 
New York. 
West Tire Setter Co., Rochester, N. Y. 
PRESSES, POWER, iontongg ol 
Atlas Press o. Kalamazoo, Mich 
Barnes Co., W. John, 231 Ruby 
St., Rockford, Il. 
Elmes Engineering Works, Charles F., 
22 North Morgan St., Chicago. 
Lucas Machine Tool Co., ‘Cleveland. 
Southwark Foundry & "Machine Co., 
Philadelphia. 


PRESSES, ROLL AND DIAL 
FEED FOR 
-_ R. ~ 1620 Monadnock Block, 


Littell Machine Co., F. J., 4125 Ra- 
enswood Ave., Chicago 
Peck. “esi & Wilcox Co. , Southington, 


Con 
8. & 8. Mch. "e- 4541 W. Lake 


St., cpenee, § 
." Mch. Tool Co., Toledo, 0. 


O Press foo. Hudson, N. Y. 


Milwaukee, 


PRESSES, SCREW 

Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, N. Y. 

Barnes Co., W. F. 4 John, 231 Ruby 
St., Rockford, Ill. 

Bliss Co., E. W., Brooklyn, N. Y. 

Ferracute Machine Co., Bridgeton, N. J. 

General Mfg. Co., Detroit, Mich. 

Globe Mch. & ptasaies Co., 125 
76th St., Cleveland, 

—— Machine & Tool Works, Buf- 


Siuaier Co., 


F. B., New Haven, Conn. 
Toledo Mch. & Too) “Oo., 


Toledo, 


PRESSES, SHEET METAL 
WORKING ; 

Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, 

Automatic Mch. Co., Bridgeport, Conn. 

Baird Mch. Co., Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, ee 

Cleveland Punch & Shear Works Co., 
Cleveland. 

Federal Press Co., Elkhart, _ 

Ferracute Machine Co.. Bridge’ J 

King, R. 1620 eet a "Block, 


Chicago. 

Loshbough-Jordan Tool & Mch. 
Elkhart, Ind. 

Loy & Nawrath, Div. Birmingham, 
tron Foundry, ‘Derby, Conn Bat 


Co., 


Niagara Os uel Tool Works, 


falo, N 






















Are You in on This? 


Manufacturers in many varied industries 
have been convinced that 


RIGIDMIJL 


is not a Single Purpose Miller and are 
making unthought of savings in 
their Milling Operations 













f BELG MACHINE 
TOOL EXPOSITION Whether your pr oblem 


kei is to build adding ma- 
chines, typewriters, 
washing machines, 
automobiles, farm ma- 
chinery, machine tools, 
or what have you—if it 
involves milling, the 
* answer can only be 


RIGIDMILL 


for greater milling 
efficiency. 











Let us prove our claims 
for this machine on 
your own work. 




















The Sundstrand Machine Tool Co. 


2700 Eleventh Street, ROCKFORD, ILL. 
Formerly The Rockford Tool Co. The Rockford Milling Machine Co. 
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se Stow & Wilcox, Southington, 


Taylor-Shantz Co., Rochester, N. Y. 
ae yr Machine & Tool Co. ., Toledo, O. 
V & O Press Co., Hudson, N. Y. 


PRESSES, STRAIGHTENING 
ss ad Mfg. Co., Chicago Heights, 


Elmes ecmenines Works, Charles F., 
222 North Morgan St., Chicago. 
French Qil Mill Mchy Co., Piqua, O. 

Geier Co., P. A., Cleveland. 
General Mfg. Co., Detroit, Mich. 
Metalwood Mfg. Co., Detroit, Mich. 


Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
Springfield Machine Tool Co., 691 


Southern Ave., Springfield, O. 
Watson-Stillman Co., 192 Fulton St., 
New York. 


PRESSES, TRIMMING 


Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, N. Y. 

Bliss Co., E. Ee Brooklyn, N i 4 

Cleveland Punch & Shear Works Co., 
Cleveland. 

Ferracute Machine Co., Bridgeton, N. J. 

Niagara Mch. & Tool’ Works, Baftalo, 


i. Ai 4 
Peck, Stow & Wilcox Co., Southington, 
nn. 
a Mch. & Tool Co., waete, oO. 
& O Press z. 


a Hudson 
Williams, White & Co., Moline, Ii. 


PROFILING MACHINES 

Automatic Mch. Co., Bridgeport, Conn. 

Consolidated Machine Tool Corp., 

chester, N. Y. 

Leland-Gifford Co., Worcester, Mass. 

Newton Machine Tool Works, Inc., 
Rochester, Zz. 

& Whitney Co., Hartford, Conn. 

Reed-Prentice Corp., Worcester, Mass. 

Taylor & Fenn Co., Hartford, Conn. 

Wade Tool Co., Waltham, Mass. 


PULLEYS 


American iy ted Oo Philadelphia. 

Brown Co., & F., 79 Barclay St., 
New hy 

Falls Clutch & Mchry. Co., Kent, 
Ohio. 

Johnson Machine Co., Carlyle, 
chester, Conn. 


Jones Foundry & Mch. Co. 


Man- 


Moore Ww 
15th St., Philedeipiic. 

Smith, Winifield H., 116 Eaton St., 
Springville, N. Y. 

sy T. B., Sons Co. Chambersburg, 
ra. 


PULLEYS, FRICTION 
American Pulley Co., 
Caldwell & Son Co., H = 

Western Ave., Chicago, Il. 
Brown & Sharpe Mfg. Co., Providence, 


. A. & F., 79 Barclay St., 
York. 
Conway Clutch Co., 


Philadelphia. 
~ Wa, 2400 


Cincinnati. 


Johnson Machine Co., Carlyle, Man- 
chester, Conn. 

Jones ie ae & Mch, Co., W. A., 
4409 W. Roosevelt ee Chicago. 

Link-Belt Company, Chica: 

Moore & White Co., 2707: 3737 No. 
15th St., ae 

Sellers & Co., Inc., Wm., Philadelphia. 

— T. B., Sons Co. ‘Chambersburg, 
a. 


PULLEY TREADS 
Smith & Serrell, Newark, N. J. 


PULLEY TURNING AND 
BORING MACHINES 
American Tool Works Co., 


Cincinnati. 
LeBlond, R. K., Machine Tool Co., 
Cincinnati. 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 


PUMP LEATHERS 


Chicago ———. — Co., 
ton Ave., 
— & Knight Mts. 


1309 Els- 
Co., Worcester, 
Geo. *D. Roper Corp., Rockford, Ml. 


PUMPS, HYDRAULIC 

Buffalo Forge Co., Buffalo, N. Y. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Deming Co., Salem, O. 

Elmes Engineering Works, omg Bis 
222 No. Morgan St., 

French Qil Mill Mchy. Co., Piqua, oO. 

Hydraulic Press Mfg. Co., Mt. Gilead, 


Ohio. 
Ingersoll-Rand Co., (A. S. Cameron 
ae Works), "11 Broadway, New 


ork. 
Metalwood Mfg. Co., Detroit. Mich. 
Oilgear Co., 660 Park St., Milwaukee, 


is. 
Watson-Stillman So., 192 Fulton St., 


New York. 
PUMPS, LUBRICANT AND C"’. 
_— Sharpe Mfg. Co., Providence, 
Geo. D. Roper Corp., Rockford, Ml. 
Ruthman Mchy Co., Cincinnati, O. 


Wappat Gear Works, 54 N. Braddock 
Ave., Pittsburgh, Pa. 


PUMPS, PNEUMATIC 


Ingersoll-Rand Co., (A. S. Cameron 
Pump Works), 11 Broadway, New 


York. 
Geo. D. Roper Corp., Rockford, Tl. 


PUMPS, ROTARY ae ag Tap & Die Corp., Green- 
~ fie 
Geo. D. Roper Corp., Rockford, Ill. MeCrosky Bool Corp. Meadville. Pa 
Michigan Too 0 etro 
— aslihaaiataat Morse Twist Drill & Mch,. Co., New 
z Bedford, Mass. 

Buffalo Forge Co., Buffalo, N. Y. Nagenal Tool Salvage Co., Detroit, 
sane: ea — & a 0 Mic 
ngersoll-Ran 0. : ameron =} 

Pump Works), 11 Broadway, New National Tk ED Tee Se. 


ork. 


PUMPS, TURBINE DRIVEN 


Ingersoll-Rand Co., (A. S. Cameron 
— Works), 11 Broadway, New 
ork. 


PUMPS, VACUUM 
Ingersoll-Rand Co., 
York. 
Leiman Bros, 
New York. 
PUNCHES, CENTERING 
ws a ng Sharpe Mfg. Co., Providence, 
Slocomb Co., J. T., Providence, RB. I. 
Starrett Co., L. 8., Athol, Mass. 
PUNCHING MACHINERY 


Buffalo Forge Co., Buffalo, N. Y. 
Chambersburg Engineering Co., Cham- 
bersburg, Pa. 


11 Broadway, New 
60-62 Lispenard St, 


Cleveland Punch & Shear Works Co., 
Cleveland. 

Consolidated Machine Tool Corp., 
Rochester, 

Ferracute Machine Co. Bridgeton, N. J. 

— & Jones Works, ilmington, 

Long & Allstatter Co., Hamilton, O. 

Loshbough-Jordan Tool & ch. ‘Co., 
Elkhart, Ind. 

Mitts & Merrill, 843 Water St., Sag- 
inaw, Mich. 


Nisgars Mch. & Tool Works, Buffalo, 
Peck, Stow & Wilcox Co., Southington, 


mn. 

Royersford Fdry. & Mche. Co., 
Main St., Royersford, Pa. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago, Il. 

Union Mfg. Co., Re Britain, Conn. 

Watson-Stillman Co., 192 Fulton S8t., 
New York. 

Wickes Bros., —, 

Williams, White 


PYROMETERS 

American Gas Furnace Co., Elizabeth, 
Bristol Co., Waterbury, Conn. 
Hoskins Mfg. Co., Detroit, Mich 


Leeds & Northrup Co., Philadelphia. 
Shore Instrument & Mfg. Co., Jamaica, 


54 


Mich. 
Go., Moline, Ml. 


Wilson-Maeulin Co., Ine., 387 Concord 
Ave., New York City. 


RACK CUTTING MACHINES 
AND ATTACHMENTS 
Adams Co., Dubuque, Iowa. 
Gould & Eberhardt, Newark, N. J. 
LeBlond Machine Tool Co, R. K., 
Cincinnati. 


RACKS, CUT 
Brown & Sharpe Mfg. Co., Providence, 


Springfield, 


t. 
Foote Bros. Gear & Mch. Co., 232- 
242 N. Curtis St., Chicago. 
Horsburgh & Scott Co., Cleveland. 
Massachusetts Gear & Tool Co., Wo- 
burn, Mass. 
Meisel Press Mfg. Co., 948 Dorchester 
ve., Boston 25, Mass 
Newark Gear Cutting Machine Co., 
Newark, N. J 
Nuttall, R. D., Co., Pittsburgh, Pa. 
Philadelphia Gear Works, Philadelphia. 


Fellows Gear Shaper Co., 


Scherr, Geo., Co., 143 Liberty St., 
New York City. 
Simonds Mfg. 7 Pittsburgh, Pa. 
Stahl Gear & Mch. Co., Cleveland. 
RACKS, STOCK, TOOL 
AND PATTERN 
Brown Engineering Co., 133 N. 3rd 
St., Reading, Pa. 


New Britain Machine Co., New Britain, 


Conn 
Pollard “Bros., Mfg. Co., 4035 
Tripp Ave., Chicago, Ill. 
Wesiern Tool & Mfg. Co., Springfield, 


i. . 


RACKS, TOOL 

See Racks, Stock, Tool and Pattern. 
RADIATORS, JAPANNING OVEN 
— Gas Furnace Co., Elizabeth, 
REAMER HOLDERS, FLOATING 


Landis Mch. Co., Inc., Waynesboro, Pa. 
McCrosky Tool Corp., Meadville, Pa. 
Nicholson & Co., W. H., 112 Oregon 


St., ‘Wilkes-Barre, Pa. 

Scully-Jones & Co., 13th and Robey 
ts., Chicago. 

REAMERS 


Brown & Sharpe Mfg. Co., Providence, 
hea L., 50 
Card Mfg. Co., ‘$ 


Twist Drill Co., Mansfield, Mass. 
Carpenter Tap & Die Co., J. M., Paw- 
tucket, R. I. 
Cleveland Twist Drill Co., Cleveland. 
Columbus Die, Tool & Mch. Co., Co- 
lumbus, O. 
Gammons-Holman Co., Manchester, 


onn. 
Goddard & Goddard Co., Detroit. 
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roit. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Threadwell Tool Co., Greenfield, Mass. 


REAMERS, ADJUSTABLE 

Cleveland Twist Drill Co., Cleveland. 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

ie ig Tap & Die Corp., Green- 
el 

McCrosky Tool Corp., —— Pa. 

Meese Twist Drill & Mch. Co., New 


Mass 
Pratt & Whitney Co., Hartford, Conn. 
Taft-Peirce Mfg. So ‘Woonsocket, SBS 


Union Twist Co., Athol, Mass. 
Wetmore Reamer 27th St., 
Milwaukee, Wis. 


REAMERS, TAPER PIN HOLE 


Gammons-Holman Co., Manchester, Ct. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Threadwell Tool Co., Greenfield, Mass. 


RECORDING INSTRUMENTS 
FOR ELECTRICITY 

Bristol Co., Waterbury, Conn. 

General Electric Co., Schenectady, 


& Northrup Co.,’ Philadelphia. 
RECORDING INSTRUMENTS 
FOR PRESSURE 


Leeds 


Bristol Co., Waterbury, Conn. 


RECORDING INSTRUMENTS 
FOR SPEED 


Bristol Co., Waterbury, Conn. 


RECORDING INSTRUMENTS 
FOR TEMPERATURE 
—— Gas Furnace Co., Elizabeth, 


aX. . 
Bristol Co., Waterbury, Conn. 
Leeds-Northrup Co., Philadelphia. 
Wilson-Maeulin Co., 387 Concord Ave., 
New York City. 


RECORDING INSTRUMENTS 
FOR TIME 

Bristol Co., Waterbury, Conn. 

Gisholt Machine (Co., 1309 E. Wash- 
ington Ave., Madison, Wis. 

REELS FOR HOLDING STOCK 

S. & S. Mch. Wks., 4541 W. Lake 
St., Chicago, Il. 


REGULATORS, PRESSURE 


— Electric Co., Schenectady, 

REGULATORS, TEMPERATURE 

—. Electric Co., Schenectady, 

Wilson-Maeulin Co., Inc., 387 Concord 
Ave., New York City 

RHEOSTATS 

General Electric Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh. 


RINGS, WELDLESS 

Dyson & Son, Joseph, Cleveland. 

Johnson & Jennings Co., Addison Rd. 
—— Shore R. R. Tracks, Cleve- 
land, 


RIVETERS, ELECTRIC 
Winfield Electric Welding Mch. Co., 
Warren, O. 


RIVETERS, HYDRAULIC 


Chambersburg Engineering Co., Cham- 
bersburg, Pa. 


East 


Hanna Engineering _—— 1763 Els- 
ton Ave., Chicag 
660 Park St., Milwaukee, 


Oilgear Co., 
Wis. 


RIVETERS, PNEUMATIC 
Grant Mfg. & Mch. Co., N. W. Station, 
Bridgeport, Conn. 

Hanna Engineering Works, 1763 Elston 
ve,, Chicago. 
Ingersoll-Rand Co., 

York. 
RIVETERS, STEAM 


Hanna Engineering Works, 1763 Elston 
Ave., Chicago. 


RIVETING MACHINE 
Buffalo Forge Co., “/?~ 1. ae & 
Grant Mfg. & Mch. Co., N. W. Station, 
Bridgeport, Conn 
Hanna Gestnsering Works, 1763 Elston 
hicago. 6 
0., 


High Speed. 

Roches: 5 
Niles Bement. Pond Co., 111 Broadway, 
—. Stow & Wilcox Co., Southington, 


— 
Ryers' & Son, Joseph T., 2558 W. 
16th Bt. rn, Tl. 

Shuster Co.. ., New Haven, Conn. 
—— 7 P., Mfg. Co., Hartford, 
onn. 


RIVETS 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 


11 Broadway, New 


Hammer Inc., 


a 
———S 


RIVET SETS 

Cleveland Punch & Shear Works (Co, 
Cleveland. 5 

Hunter Saw & Mch. Co., 5662 Butler 
St., Philadelphia, Pa. 


Independent Pneu. Hammer Co., W. 
Jackson Blvd., Chicago. 
Ingersoll-Rand Co., 11 Broadway, New 
ork, 
Williams, J. H., & Co., Buffalo, N. Y, 


ROD CUTTERS, HAND POWER 

Bench — “— ©o., Philadelphia, 

Tucker, A Cc. F., Hartford, 
Conn. 

ROD CUTTING MACHINES 

Union Mfg. Co., New Britain, Conn. 


nerORGING TAPERED 


Ajax Mfg. Co., as 

Williams. “White & Co... ‘Stotine, Ill. 
ROLLING MILL MACHINERY 
Ajax Mfg. Co., Cleveland. 


ROPE DRESSING AND 


PRESERVATIVE 


Link-Belt Company, 
ROPE DRIVES 


Link-Belt Company, Chicago. 
—_ T. B., Sons Co. Chambersburg, 


Chicago. 


din STEEL 


eee & Sharpe Mfg. Co., Providence, 


Keuffel" & Esser, eee. jae 
Starrett Co., L. S., Athol, Mass. 
RUST PREVENTIVE 


Oakley Chemical Co., 
New York. 


RUST PROOFING 
Metals Coating Co., of America, Phila- 
delphia. 


oneery GUARDS FOR 
UNCH PRESSES 


sagittis Co., Rochester, N. Y. 
Wiesman Mfg. Co., Dayton, ’O. 
SAND BLAST EQUIPMENT 
Ingersoll-Rand Co., 11 Broadway, New 
York. 
Leiman Bros., 
New York. 
SANDERS, DISC TYPE 
Porter-Cable Machine Co., 
N.. Xs 


26 Thames St., 


60-62 Lispenard St., 


Syracuse, 


SAW BLADES, — 
METAL CUTTIN 


Crescent Machine ol 56 Main St., 
Leetonia 


Hunter Saw & Mch. Co. , 5662 Butler 
St., Philadelphia, Pa. 


Huther Bros. Saw Mfg. Co., Inc., 
Rochester, N, 
— Saw & Steel Co., Fitchburg, 


Tabor Mfg. Co., Philadelphia, Pa. 

SAW BLADES, HACK 

American Saw & Mfg. Co., Springfield, 
Mass. 

Barnes Co., W. O., Detroit. 


Diamond Saw & Stamping Works, 
Buffalo 
Buffalo, 


Ronan Saw & Tool Works, 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 

Starrett Co., L. S., Athol, 

a Works, Inc., 


Mass. 
Middletown, 


SAW BLADES, METAL 
CUTTING BAND 


— Saw & Mfg. Co., Springfield, 
ass. 

Barnes Co., W. O., a 
Huther Bros. ~* Mfg. Co., 


Rochester, N 
Ronan Saw & Tool Works, Buffalo, 


N. Y. 
Simonds Saw & Steel Co., Fitchburg, 
Mass. 


Ine., 


SAW FILING MACHINES, 
CIRCULAR 


Wardwell Mfg. Co., Cleveland, 0. 


SAW FILING AND SETTING 
MACHINES, BAND 
Wardwell Mfg. Co., Cleveland, 0. 


SAW FRAMES, HACK 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

——— Saw & Steel Co., Fitchburg, 


Starrett Co., L. 8, Athol, Mass. 

Threadwell Tool Co., Greenfield, Mass. 
ee Works, Inc., Middletown, 
aN. . 


SAW GRINDING MACHINES, 
BAND, CIRCULAR, HACK 
Wardwell’ Mfg. Co., Gleveland, 0 


SAW SETTING MACHINES, 
CIRCULAR 
Wardwell Mfg. O©o., Cleveland, 5 


SAW SHARPENING MACHINES 
Cochrane-Bly Co., Rochester, N. Y 
Earle Gear & Machine Co, 4/07 
Stenton Ave., Philadelphia, Pa. 
a Engineering Works, 1763 Elston 


Ave., Chicago. i 
Hunter Saw & Mch. Co., 5662 Butle 

St., Piiladciohin: Pa. 
Cleveland, 0 


Wardwell Mfg. Co., 


SAW TABLES 
Baker Bros., Inc., 

Crescent Machine’ Co., 
Leetonia, O. 


Toledo, O. : 
56 Main ‘i 

















TRADE 


Ti=|P 


MARK 





THE TAFT-PEIRCE TRADE MARK 


On Gages, Fine Tools, Special Machinery of every description, means 
that into the work has been built the cumulative experience of a gen- 
eration. Thirty-five years spent in doing one thing well has won for 
this symbol important significance. It represents unsurpassed facili- 
ties — craftsmen long trained, highly skilled — unique service. The 
product of these factors has to be excellent. 


THE TAFT-PEIRCE MANUFACTURING COMPANY 


MAIN OFFICE AND WORKS 


WOONSOCKET, RHODE ISLAND, U.S.A. 


Manufacturers of Tool Room Specialties, Gages, Magnetic Chucks, Reamers, Thread Milling Machines, etc., 
and Makers of Special Tools and Machines on Contract 























Thor Electric 
Drills - equipped 
with a ground 
wire for safety; 
shocks are 
impossible! 


hey 


For Easy Better tools for better production—let 
iia — etter tools for better _ 
Drilling in Any Position us tell you about THOR Drills—give 


A comfortable handle and conveniently you service records. 

placed push button switch, offset spin- Write our nearest branch 
dle that permits driving in close quar- 
ters, a Jacobs Chuck to grip the drill 
firmly always—a THOR Portable Elec- 
tric Drill is a valuable tool for every 
type of drilling job. 





TORONTO OMT 
“uno ss pee eONM BID we 





The shock proof motor that will not run |. re 
hot or stall—drills beyond rated cap- i ig 
acity without danger of damage. ” pe ag ” PEND Sante. 











- 
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SAWING MACHINES, CIRCULAR 

Armstrong-Blum Mfg. Co., 343 N. 
Francisco Ave., Chicago 

Burr & Co., John T., oe BZ. 

Cochrane-Bly Co., Rochester, N. Y. 

Consolidated Machine Tool Corp., 
Rochester, N. Y. 


Earle Gear & Machine Co., 4707 
Stenton Ave., Philadelphia. 

Espen-Lucas Machine Works, Phila- 
delphia. 

Greenfield Tap & Die Corp., Green- 
eld, Mass. 


Hanna Engineering Works, 1763 Elston 
Ave., Chicago. 

Newton Machine Tool Works, 
Rochester, N. Y 


sawina MACHINES, FRICTION 

Hunter Saw & Mch. Co., 5662 Butler 
St., Philadelphia, Pa. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 


SAWING MACHINES, METAL 
CUTTING BAND 

Ajax Mfg. Co., Cleveland, O. 

Armstrong-Blum Mfg. Co., 343 N. 
Francisco Ave., Chicago 


Racine Tool & Machine €o., 250 15th 
St., Racine, Wis. 


SAWING MACHINES, POWER HACK 

Armstrong-Blum Mfg. ang 343 N. 
Francisco Ave., Chicag 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 


Inc., 


Edlund Machinery Co., Inc., Cortland, 

Hanna Engineering Works, 1763 Elston 
Ave., Chicago. 

Peerless Machine Co., Racine, Wis. 

Racine Tool & Machine Co., 250 15th 
St., Racine, Wis 

Victor Saw Works, Inc., Middletown, 


Western Tool & Mfg. Co., Springfield, 
Ohio. 

SAWING MACHINES, WOOD 

Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Il. 

Crescent Machine Co., 56 Main St., 
Leetonia, 

SAWS, METAL CUTTING HAND 

Atkins & Co., Inc., E. C., Indian- 
apolis, Ind. 

SAWS, SCREW SLOTTING 

Barber-Colman Co., Rockford, II. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Starrett Co., L. S., Athol, Mass. 


SCRAPING TOOLS, METAL 
POWER DRIVEN 

— Bros. Mfg. Co., Rockford, 

SCREENS, PERFORATED 

Chicago Perforating Co., 2445 West 
24th Place, Chicago. 

SCREW CUTTING TOOLS 

See Taps and Dies. 

SCREW DRIVING MACHINES 

Errington Mechanical Laboratory, Broad- 


way and John St., New York. 
Strand & Co., M. A., 5001 N. Lincoln 
St., Chicago. 


SCREW MACHINES, AUTOMATIC 
Brown & Sharpe Mfg. Co., Providence, 


Co., 
Wind- 


Inc., 


Cleveland Automatic 
Cleveland, 

Cone Pe Mch. Co., Inc., 
sor, . 

Davenport Machine Tool Co., 
Rochester, N. Y. 


pag Acme Co., Cleveland. 
New Britain Machine Co., New Britain, 


Conn. 
Townsend, H. P., Mfg. Co., Hartford, 
Conn. 


SCREW MACHINES, HAND 

See also Lathes, Turret. 

Acme Machine Tool Co., Cincinnati. 
Bardons & Oliver, Cleveland. 

a ta A Sharpe Mfg. Co., Providence, 


Dreses Machine Tool Co., Cincinnati. 

Foster Machine Co., Elkhart, Ind. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Jones & Lamson Machine Co., Spring- 
fleld, Vt. 

Potter & Johnston Machine Co., Paw- 
tucket, R. I. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Corp., Brigh- 


ton, Boston. 
Stark Tool Co., Waltham, Mass. 
Wade Tool Co., Waltham, Mass. 


Warner & Swasey Co., Cleveland. 
SCREW MACHINES, 


Machine 


MULTIPLE SPINDLE 
Cleveland Automatic Machine OCo., 
Cleveland. 
Cone Automatic Machine Co., Inc., 
indsor, Vt. 


National Acme Co., Cleveland, O. 
New Britain Machine Co., New Britain, 
Conn. 
SCREW MACHINE TOOLS 
AND EQUIPMENT 
Bardons & Oliver, Clevelan 


a & Sharpe Mfg. Co., an 
Cleveland Automatic Machine Co., 
Cleveland. 


Foster Machine Co., Elkhart, Ind. 


= Machine Co., Spring- 
el 

National Acme Co., Cleveland, O. 
New Britain Machine Co., New Britain, 


Conn. 
Potter & a Machine Co., Paw- 
Hartford, Conn. 


tucket, 
Pratt & Whitney Co., 





a Turret Machine Co., 
is. 
Warner & Swasey Co., 


Madison, 
Cleveland. 


SCREW MACHINE WORK 

Albaugh-Dover Mfg. Co., 2147 Mar- 
shall Blvd., Chicago. 

Bridgeport Brass Co., Bridgeport, Conn. 

Eastern Machine Screw Corp., New 
Haven, Conn 

Fostoria Screw “Co., 3005 Blue Print 
Ave., Fostoria, O. 

H. & G. Works, Eastern Mch. Screw 
Corp., New Haven, Conn. 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 

National Acme Co., Cleveland. 

~~" Britain Machine Co., New Britain, 
onn, 

Poorman, J. E., Philadelphia. 

Reliance Die & Stamping Co., 515 No. 
LaSalle St., Chicago. 

Wappat Gear "Works, 54 N. Braddock 


Ave., Pittsburgh, Pa. 

Wicaco Screw Mch. Works, Inc., 
Philadelphia. 

SCREW PLATES 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. 

Brubaker & Bros. i L., 50 
Church §t., New York. 

Card Mfg. Co., S. W. Div. of Union 


Twist Drill Co., Mansfield, Mass. 
Carpenter Tap & Die Co. J. M., 
Pawtucket, R. 
Greenfield Tap & Die Corp., 
field, Mas 
Hjorth Lathe & Tool Co., Boston. 
Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Threadwell Tool Co., Greenfield, Mass. 


SCREWS, CAP AND SET 


Green- 


Allen Mfg. Co., 125 Shelton St., Hart- 
ford, Conn. 

National Acme Co., Cleveland. 

Poorman, J. E., Philadelphia. 

Strong, Carlisle & Hammond Co., 
Cleveland. 


SCREWS, MACHINE 

Allen Mfg. Co., 125 Shelton St., Hart- 
ford, Conn. 

National Acme Co., Cleveland. 

Poorman, J. E., Philadelphia. 


SCREWS, SAFETY SET 
See Heading—Set Screws, Safety. 
SCREWS, SPECIAL LEAD, 
FEED, Cc. 
Alling-Lander Co., Inc., Sodus, N. Y. 


Automatic Mch. Co., Bridgeport, Conn. 
Hindley Gear Co., Philadelphia. 


SEAMLESS STEEL TUBING 
See Tubing, Seamless Steel. 


SECOND-HAND MACHINERY, ETC. 
Allen, H. F., Co., Inc., 80 Church St., 


New York. 
Bath, Cyril J., & Co., Cleveland, 0. 
Botwinik Bros., New Haven, Conn. 
Carle Machinery Co., Detroit. 
Cincinnati Planer Co., Cincinnati. 
Eastern Machinerv Co.. Cincinnati. 
Emerman, Louis, E., 1761 Elston Ave., 
Chicago. 
Empire Mchy. Exchange Co.. Cleveland. 
Essley Mchy. Co., E. I, 1- W. 
Washington Blvd., Chicago 
— a Flectric Co., Used Mehy. Dept., 


Hill, Gerke & Co., Bost Mass. 
Hyman & Sons, Joseph, Philedetphin: 
Jones Mch. Tool Co.. Cincinnati. 
Lucas & Son, Inc., J. L., Bridgeport, 
Conn. 
T.ynd-Farquhar Co., Bost 
Machinery Dealers, = 
Conn 
Miles Mohy. Co., Saginaw, Mich. 
Morey & Co., Inc., 404 Broome S&t., 
New York City. 


Niles- —o Co., 111 Broadway, 


x ew Haven, 


New Yor 

— & Sexton Mchy. Co., Colum- 

Prentiss & Co., Inc., Henry, 149 
Rroadway, New York. 

Reliance Machinery Sales Co., Pitts- 
burg, Pa. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago 

Siemeons Mch. Tool Corp., Albany, 

Wertman, M. A., Cleveland 


AO: 
& Mfg. Co., East 
Co., Jersey City, 


Westinghouse Elec. 
Pittsburgh, Pa. 

Wickes Machinery 
oe fe 


a. 


SEPARATORS, CENTRIFUGAL 

Barrett, Leon J., Co., 1475 Grafton 
St., Worcester, Mass. 

Del.aval Separator Co., 165 Broadway, 


New York. 
Tolhurst Mch. Works, Troy, N. Y. 
Milwaukee, Wis. 


Magnetic Mfg. Co., 


SET-SCREWS, SAFETY 
Allen Mfg. Co., 125 Shelton St., Hart- 


ford, Conn. 
Bristol Co., Waterbury, Conn. 
Strong, Carlisle & Hammond Co., 
Cleveland. 


SHAFTING STEEL 
Adamson Mch. Co., 
A. & 


Akron, O. 
Brown Co., F., 79. Barclay 8t., 
New York. 


Moltrup _ Products Co., 


Falls, " 
Royersford Foundry & Machine Co., 
54 Philadelphia, Pa. 


N. 5th St., 


SHAFTING, STEEL TUBING FOR 
National Tube Co., Pittsburgh. 


Beaver 


SHAFTS, FLEXIBLE 


Biax F.exible Shaft Co., Inc., 136 
Liberty St., New York City. 

Chicago Flexible Shaft Co., 1154 S. 
Central Ave., Chicago. 


‘Errington Mechanical Laboratory, Broad- 


way and John St., New York. 
Haskins Co., R. G., 3452 W. Lake 
St., Chicago. 
Oliver Instrument Co., 1410 East 
Maumee St., Adrian, Mich. 
Roller Bearing Co., of America, 141 
Frelinghuysen Ave., Newark, N. J. 
Stow Mfg. Co., Binghamton, N. Y. 
Strand & Co., N. A., 5001 N. Lin- 
coln St., Chicago. 
SHAFTS, HOLLOW BORED 


American Hollow Boring Co., 
SHAPERS 

American Tool Works Co., Cincinnati. 
Cincinnati Shaper Co., Cincinnati. 
Columbia Machine Tool Co., Hamilton, 


Ohio. 
Gould & Eberhardt, 


Erie, Pa. 


Newark, N. J. 
Hendey Mch. Co., Torrington, Conn. 
Kelly Co., R. A., Xenia, O. 
~~ Mfg. Co., Muskegon Heights, 


~— yd -Pond Co., 111 Broadway, 
ew 
Osborne & Sexton Mch. Co., Colum- 


us, 

Potter & ee Machine Co., Paw- 
tucket, R. 

Rhodes Mfg. bo., Hartford, Conn 

—— Mch. —_.  S 2400 "Kish- 
waukee Rd., Rockf ik 

Smith & Milis Co., Cinstanatt. 

Springfield Mch. Tool Co., 631 South- 
ern Ave., Springfield, 

ear > Products Engineering ‘Co. ., Spring- 


Walcott Machine Co., Jackson, Mich. 
SHAPERS, PORTABLE 
Reed-Prentice Corp., Worcester, Mass. 
SHAPERS, TRAVELING HEAD 
Cincinnati Chaper Co., Cincinnati. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 
SHAPERS, VERTICAL 
Cochrane-Bly Co., Rochester, N. Y. 
Hanson-Whitney *Machine Co., Hart- 
ocr Conn. 
ratt & Whitney Co., Hartford, Conn. 
cies Mfg. Co., Hartford, Conn, 


SHAPES, STRUCTURAL STEEL 
Carnegie Steel Co., Pittsburgh, Pa. 


SHEARING MACHINERY 
Buffalo Forge ae Buffalo, N. Y. 
Canton Foundry & Machine Co., Can- 


ton, O. 

os Engineering Co., Cham- 
bersburg, Pa. 

Cleveland “Punch & Shear Works Co., 


Clevelan 
Consolidated _ Tool Corp., 
Bridgeton, N. J 


Rochester, N. 
Ferracute Machine Co., ; 
4 & Jones Works, Wilmington, 
Long & — Co., Hamilton, O. 
Loy & Nawrath, Div. a Iron 


Foundry, Derby Con 
Niagara Mch. & Tool Works, Buffalo, 


Peck, § Stow & Wilcox Co., Southington, 


Seperated? Fdry. & Meche. Co, 54 
Main St., Royersford, Pa. 

& Son, = T., 2558 W. 
16th &., Chicag 

Union Mfg. Co., New Britain, Conn. 

Watson-Stillman Co., 192 Fulton St., 
New York. 

Wickes Bros., Saginaw, Mich 

Williams, White & Co., Moline, Il. 


SHEARING MACHINERY, 


HAND POWER 
7 Machine & Tool Works, Buf- 
alo 
=> Stow & Wilcox Co., Southington, 
Tere, WwW. W. & C. F., Hartford, 


Conn. 
SHEARS, ROTARY 
Bliss Co., E. W., Brooklyn, N. Y. 
a Machine’ & Tool Works, Buf- 


alo, N. Y. 
~~ Stow & Wilcox Co., Southington, 


mn. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago 

Toledo Mch. & Tool Co., Toledo, O. 

SHEARS, SQUARING 

Cleveland Punch & Shear Works Co., 
Cleveland. 
y & Nawrath, Div. Birmingham Iron 
Foundry, Derb y, Conn 

Wiagers Mech. & Tool Works, Buffalo, 


Peck. Stow & Wilcox Co., Southington, 


onn. 

Toledo Mch. & Tool Co., Toledo, O. 

SHEAVE WHEELS 

Jones Foundry & Mch. Co., W. A., 
4409 W. Roosevelt Rd., Chicago. 
ba T. B., Sons Co. Chambersburg, 


SHEET METALS 

American Sheet 
Pittsburgh, Pa. 

SHEET METAL WORK 

King, R. D., 1620 Monadnock Block, 
Chicago. 

New Britain Machine Co., New Britain, 


Reliance Die & Stamping Co., 515 
N. LaSalle St., Chicago. 
SHEET METAL WORKING 
MACHINERY 

Adriance Machine Works, 75 
Richards St., Brooklyn, N. 

Loy & Nawrath, Div. Birmingham Iron 
Foundry, Derby, Conn. 


& Tin Plate Co., 


Inc., 
T. 
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New — Machine Co., New Britain, 


Buf- 
= Stow & Wilcox Co., Southington, 


Niagara Machine & Tool Works, 


Toledo ‘Mch. & Tool Co., Toledo, O 
& O Press Co., Hudson, N, ¥. 

SHEARADIZING, ELECTRIC 

—< Electric Co., Schenectady, 

SLEEVES 

Cleveland Twist Drill Co., Chk 

Morse Twist Drill & Mch. Co. ant 

ford, Mass. 

National Twist Drill & Tool Co., De- 
troit, ich. 

Pratt & Whitney Co., Hartford, Conn, 

Standard Tool Co., Cleveland, 

Union Twist Drill Co., Athol, Mass. 

SLIDE RESTS 

Blount, J. G., Co., Central Ave, 
Everett, Mass. % 


SLIDE RULES 
Dietzgen Co., Eugene, 166 W. Monroe 


St., Chicago. 
Keuffel & Esser €o., Hoboken, N. J. 
SLOTTERS, MACHINE 
Baker Bros., Inc., Toledo, O. 
Betts Machine Co., Rochester, N. Y. 


Cochrane-Bly Co., Rochester, N. Y. 

Consolidated Machine Tool Cor., 
Rochester, N. Y. 

Nazel Engineering & Mch. Wks., 4043 
N. 5th St., Philadelphia, Pa. 

Newton Machine Tool Works, 
Rochester, N. Y. 

Niles-Bement-Pond Co., 111 Broadway, 


New York. 
Rhodes Mfg. Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia. 


SLOTTERS, PORTABLE 

Consolidated Machine Tool 
Rochester, N. 

Newton Machine Tool Works, 
Rochester, 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 


SLOTTERS’ a smge age org HEADS 
Nazel Engineering & M™ Wks., 4043 


Inc., 


Corp., 


Inc., 


No. 5th St., Philadelphie. Pa. 
SOCKETS 
Cleveland Twist Drill Co., Cleveland. 
Greenfield a & Die Corp., Green- 
field, Mas: 
Morse i ‘Dri & Machine Co., New 
Bedfo fass. 
National: Grate Drill & Tool Co., De 


troit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 


Standard Tool Co., Cleveland. 

Union Twist Drill a Athol, oe 
Williams, J. H., & Co., Buffalo, N. Y. 
SOLDER 


Hoyt Metal Co., St. Louis, Mo. 
SPECIAL MACHINERY — TOOLS 
Adamson Mch. Co., ron, O. 

—— Machine Co., Bridgeport, 


Baird 3 Machine Co., Bridgeport, Conn. 

Banner Die, Tool & Stamping Co., 
Columbus, O. 

Betts Machine Co., Rochester, N. Y. 

Bilgram Machine Works, 1231 Spring 
Garden St., Philadelphia 

Blanchard Machine Co., 64 State St., 
Cambridge, Mass. 

Bliss Co., * W., Brooklyn, N. 

Brock Tool & Mfg. Wks., Inc., pe om 


Philadelphia. 

— ©. A. & F., 79 Barclay St., 
bee ne Tool Co., Ann Arbor, 
Chambersburg Engineering Co., Cham- 


bersburg, Pa. 

aod “Die, “Tool & Mch. Co., Co- 

Consolidated P a ame Tool Corp., 
Rochester, >A 

Earle Gear 7 Machine Co., 4707 
Stenton Ave., Philadelphia. 

Wasp _ Wis. & Mch. Co., Buffalo. 

Geier Co., P. A., Cleveland. 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

Grant Mfg. & Mch. Co., N. Y., Station, 
Bridgeport, Conn. 

Greenlee Bros. & Co., Rockford, MT. 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 

—— & Pettis Mie. Co., New Haven, 


Con 
Ingersoll Milling Mch. Co., Rockford, 


King, R. D., 1620 Monadnock Block, 
Chicago. 
—) 7 Mfg. Co., Arlington, Crans- 


Littell Machine Co:,F. J., 4125 Ra- 
vensw Ave., Chicag 

Lucas Machine Tool Co., “Cleveland. 

a —— Engineers, 


Syracu N 
Mehl Moh. Tool ‘& Die Co., Roselle, 


N. 
Meisselbach-Catucci Mfg. Co., Newark, 


Meisel Press Mfg. Co., 948 Dorchester 
ve., Boston 25, Mass. 

Modern Tool Co., Erie, Pa. 

Mueller Mch. Tool Co., Cincinnati. 

National Acme Co., Cleveland, 0. 

National Automatic Tool Co., Rich- 
mond, Ind. 

National Machine Co., Tiffin, O. 

National Tool Co., Cleve’and. 

National Twist Drill & Tool Co., 
troit, Mich. 

Newton Machine Tool Works, 
Rochester, N. Y. 


Inc 








ROTARY 


NOISELESS 
AIR PUMPS 


PATENTED 


“At this time we wish to 
pay tribute to the Leiman 
Air Pump. We have an- 
other size D pump in al- 
most continuous opera- 
tion (24 hours per day) 
since 1915 under 3 lbs. 
air pressure. — This pump 
has not given one minute’s 
trouble.—It is as near noise- 
less as any pump can be and 
absolutely reliable in every re- 


spect,”’ so says one user selected 
at random. 


LEIMAN BROTHERS 
























Do you want an Air Pump for 


Heating Homes and Factories with 
Fuel Oil 


Agitating 
Preheating 
Brazing 
Annealing 
Soldering 
Forging 
Hardening 

Oil Furnaces 
Gas Furnaces 
Suction Chucks 
Vacuum Cleaning 


Wrapping Machines 


Laboratory Work 
Blow Lamps 
Blow Pipes 

Gas Pumping 


Pressing Irons 

Steam Heating 
Systems 

Paper Feeding 
Devices 

Printing Presses 

Mailing Machines 

Melting 

Blowing Dirt 
from machines 

Glass Bending 

Atomizing 

Spraying 

Blowing Chips & 
stampings from 
machines 


And Many Kinds of Automatic 
Machines and Devices 


LEIMAN AIR PUMPS 
23 Walker St., E. L., New York 


Makers of good machinery for 
35 years. 


FOR FUEL OIL 
HEATING AND 
GAS APPLIANCES 


Among the many uses to which 
air may be put none exceeds in 
importance the operation of fuel 
oil burning furnaces for domes- 
tic heating as well as for com- 
mercial purposes. Leiman Bros.’ 
Rotary Air Pumps are especially 
adapted for this work because 
their unique construction en- 
ables them to deliver the air in 
large volume and at the proper 
pressure. The curved wings 
scoop up the air and push it 
along to the outlet and it can- 
not escape or leak back because 
centrifugal force keeps 


flanges or cylinder heads. 


the 
wings in close contact with the 
cylinder curved surface and also 
with inside surfaces of the side 














To Manufacturers 
BRITISH AGENCY 


Important Engineering Firm in England who 
have Workshops and Showrooms—well es- 
tablished with all leading users of Engineer- 
ing Plant, and have good organized selling 
facilities—are open to consider Sole Agencies 
for Great Britain, for High Class Latest 


LABOUR SAVING PLANT. 


Please write strictly in confidence giving par- 


ticulars of proposition offered. 


Box 789—Care MACHINERY 


140-148 Lafayette Street 


New York City 








Cc. L. PARKER 


EX-EXAMINER U. S. PATENT OFFICE 
ATTORNEY-AT-LAW AND SOLICITOR OF PATENTS 
McGILL BLDG., WASHINGTON, D. C. 


PATENT, TRADE MARK AND COPYRIGHT LAW 











WIRE STRAIGHTENING 
AND CUTTING MACHINERY 


For All Sizes, Shapes and Kinds of Wire 


THE F. B. SHUSTER CO., New Haven, Conn. 


Formerly John Adt & Son 


Established 1866 

















or 


do 


15 
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and exclusive improvements are 
constantly being made. 


RACINE Direct Drive 


gives 
ness—Freedom from Vibration— 
Freedom’ from Friction in Ma- 
chine Bearings and Motor-Uni- 
formity of Reciprocating Action 
—Economy in Current—and many 
other advantages. 


Write for bulletins. Put any 
problem up to us. 
Send for free chart. “The 


Exposition, Chicago, Sept. 20-24 
and at The Foundrymen’s Con- 
gress, Detroit, Sept. 27-Oct. 1. 


250-15th St., Racine, Wisconsin. 


Machines for 
Every Cutting 


Purpose 


Whether you operate a large shop 


small shop—whatever the ma- 


terials you cut—there is a size 
and type of Racine High Speed 
& Metal Cutting Machine that will 


“Racine” Abra 


From Motor 


Either with Link Belt Silent 
Chain or Worm Gear 


you Flexibility—Smooth- 


all ‘*Racine”’ 


ght Saw for the Purpose.” 


We will exhibit at the Steel ‘RACINE’ 


JUNIOR 


Capacity 4 in 


cuit. 


sive 


Metal Cutter. 


high 


. se . For cutting 
your work most satisfactorily, apeed and hardened 
most economically. Backed by Steels. 
years leadership. Additions 





Showing typical 
motor mounting for 


High 


Speed Machines. 





. Port- 


able. Not necessary 

to bolt to floor. 

° e Runs from electric 
Racine Tool & Machine Co. light or power cir- 
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_— %: Machine Tool Works, Buffalo, 

Niles Bement Pond Co., 111 Broadway, 
or 

Peck, “Stow & Wilcox Co., Southington, 


Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Corp., Worcester, Mass. 

Reliance Die & Stamping Co., 515 N. 
LaSalle St., Chicago 

Rockford Mch. Tool ‘Sa. 2400 Kish- 
waukee Rd, Rockford, Ill. 

Ruthman Mchy. Co., Cincinnati, oO. 

S. & 8S. Mch. Wks., 4541 W. Lake 
St., — Il. 

Shuster Co., B., New Haven, Conn. 

Simonds Mig Co., Pittsburgh, Pa. 

~~ Products Engineering Co., Spring- 


oO. 
ean *& Doyle ce! & Fea Co., 
Troy, Green Islan 
aoe -Shantz Co., arn” N. Y. 
Peirce Mfg. Co., Woonsocket, R. I. 
Threadwell Tool Co., Greenfield, Mass. 
ag Mch. & Tool Co., Toledo, oO. 


Co., 

Waltham Mch. Works, -? Mass. 

Wappat Gear Works, N. Braddock 
Ave., Pittsburgh, Pa. 


Wicaco Screw & Mch. Wks., Inc., 
Phiiadelphia. 
SPEED REDUCERS 
Adamson Mch. Co., Akron, O. 
Sodus, N. Y. 


Alling-Lander Co., Inc., 

Brown Co., A. & F., 
New York. 

— Worm and Gear Co., 
n 


a & Mch. Co., 
Foote a Gear & 


242 N. Curtis St., 


Chicago. 
Ganschow Co., Wm., 16 No. Morgan 
St., Chicago. 


Grant Gear Works, Inc., Boston 


79 Barclay St., 

Cleve- 
Buffalo, 
Mch. Co., 232- 


a 
Farrel 
N. 


Recmarsh & Scott Co., Cleveland, 

110. 

James Mfg. Co., D. O., 112 West 
Monroe St., Chicago. 

Jones Foundry & Machine e.; Ww. A. 
4409 W. Roosevelt Rd., "Chicago. 

Moore & White Co., 2707-2737 No. 
15th S8t., Philadelphia. 


Niles-Bement-Pond Co., 111 Broadway, 


New York. 

Philadelphia Gear Works, Philadelphia. 

Smith, Winfield -, 116 Eaton St., 
Springville, a SS 


SPINDLES, HOLLOW BORED 
American Hollow Boring Co., Erie, Pa. 
SPINNING LATHES 

See Lathes; Spinning. 


SPOT FACERS 
Gairing Tool Co., Inc., Detroit. 
SPRING COILING AND 

FORMING MACHINERY 
Baird Machine Co., Bridgeport, Conn. 
—— Screw Co., 3005 Blue Print 


Ave., Fostoria, O. 
Hjorth Lathe & Tool Co. .» Boston, 
SPRINGS 
Chatillon 99 Cliff St., 


4 Sons, John, 


New York. 


SPROCKET CHAINS 


——- Chain & Mfg. Co., Worcester, 

ass. 

Boston Gear Wks. Sales Co., Norfolk 
Downs, Quincy, Mass. 

— & Son Co., H. W., 1700 S. 
estern Ave., Chicago, Ill. 
Pen Wheel Co., 1339 Altgeld St., 

Chicago. 


Grant Gear Works, Inc., Boston. 
Link-Belt Company, Chicago. 

Morse Chain Co., Ithaca, N. Y. 
Philadelphia Gear Works, Philadelphia. 
Whitney Mfg. Co., Hartford, Conn. 


SPROCKETS 
Baldwin Chain & Mfg. Co., Worcester, 


Mass. 
Boston Gear Wks. Sales Co., Norfolk 
owns, Quincy, Mass. 
1339 Altgeld St., 


Cullman Wheel Co., 
Chicago. 
Foote Bros. Gear & Mch. Co., 232- 
242 N. Curtis St., Chicago. 
Grant Gear Works, Inc., Boston. 
Jones Foundry & Mch. Co., W. A. 
4409 Roosevelt Rd., Chicago. 
Link-Belt Company, Chicago. 
Mass. Gear & Tool Co., Woburn, Mass. 
Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 
Morse Chain Co., Ithaca, . Ae A 
Philadelphia Gear Works, Philadelphia. 
Whitney Mfg. Co., Hartford, Conn. 


SPRUE CUTTERS 
Hanna Engineering Works, 
ton Ave., Chicago. 


STAMPINGS, SHEET METAL 
Alemite Die-Casting & Mfg. — 2640- 
54 Belmont Ave., Chica: 
— Tool & Mfg. on 
hio 
Banner Die, 
Columbus, O. 
ah a Brass Co., 


1763 Els- 


Urbana, 

Tool & Stamping Co., 

idge Bridgeport, 

Globe" Mech. & Stamping Co., 1255 W. 
76th St., Cleveland, 

0 Monadnock Block, 

New Britain Machine Co., New Britain, 


~— “Mtg. >. 776 Bergen St., Brook- 
yn, N. 


King, R. D., 162 





STAMPS, STEEL AND 
MARKING DIES 
Mfg. Co., 


~~ & ~i 
Haven, Con 
na 3 & ’ Westbrook Mfg. Co., Hartford, 
avmeediie Stamp Co., Bridgeport, Ct. 


STEEL 

Carnegie Steel Co., Pittsburgh, Pa. 
Carpenter Steel Co., Reading, Pa. 
Central Steel Co., Massillon, O. 
Colonial Steel Co., Pittsburgh, Pa. 
Firth-Sterling Steel Co., McKeesport, 


a. 

Hawkridge Bros. Co., Boston, Mass. 

Ludlum Steel Co., Watervliet, N. Y. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., icago. 

—— Saw & Steel Co., Fitchburg, 

Vanadium-Alloys Steel Co., Latrobe, Pa. 

— Crucible Steel Co., Aliquippa, 
a. 


STEEL, COLD DRAWN 


New 


Moltrup Steel Produets Co., Beaver 
Falls, Pa. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 


STEEL, HIGH SPEED TOOL 
Anchor Drawn Steel Co., Latrobe, Pa. 


Armstrong Bros. Tool ae 313 N. 
Francisco Ave., 

Boker, H., & Oo., a 101 Duane 
St., New York. 


Carnegie Steel Co., Pittsburgh, Pa. 
Carpenter Steel Co., ading, Pa. 
Colonial Steel Co., Pittsburgh, Pa. 
Firth-Sterling Steel Co., McKeesport, 


Pa. 
Hawkridge Bros. Co., Boston, Mass. 
Ludlum Steel the, Watervliet, N. Y. 
h T., 2558 W. 
——— Saw & Steel Co., Fitchburg, 
Vanaditim-Alloys Steel Co., Latrobe, 
a. 
— Crucible Steel Co., Aliquippa, 
a. 
STEEL, MACHINE 
Colonial Steel Co., Pittsburgh, Pa. 
— Steel o., McKeesport, 
a. 
Hawkridge Bros. Co., Boston, Mass. 


Ryerson & Son, Joseph T., 2558 W. 


16th St., Chicago. 
— Steel Co., Latrobe, 
a. 
— Crucible Steel Co., Aliquippa, 
a. 


STEEL, RUSTLESS 
Carpenter Steel Co., Reading, Pa. 


ns Steel Co., McKeesport, 
a. 
Ludlum Steel Co., Watervliet, N. Y. 


STEEL, STAINLESS 

Carpenter Steel Co., Reading 

— -Sterling Steel Co., 
a. 


Pa. 
escent, 


STEEL, STRIP AND SHEET 

American Sheet & Tin Plate Co., 
Pittsburgh, Pa. 

Central Steel Co., Massillon, Pa. 

STELLITE 

Haynes Stellite Co., 
New York, 

STOCKS, DIE 

Armstrong Mfg. s Bridgeport, Conn. 

Card Mfg. Co., S. W., Div. Union Twist 
Drill Co., Mansfield, Mass 

— Tap & Die Co., J. “M., Paw- 
ucket, R. 

Curtis & Curtis Co., 324 Garden 8t., 


Bridgeport, Conn 
Greenfield Tap & ‘Die Corp., Green- 


30 E. 42nd St., 


field, Mass. 
Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
Pratt & Whitney —e. Hartford, Conn. 
Reed Mfg. Co., Erie, P 


a. 

Saunders’ Sons, a D., Yonkers, N. Y. 

Threadwell Tool Co. he Greenfield, Mass. 

STONES, OIL 

Carborundum Co., Niagara Falls, N. 

Norton Co., Worcester, Mass. 

STOOL AND CHAIRS, STEEL 

See Furniture, Shop and Drafting- 
room. 


STRAIGHTENING MACHINERY 


x 


Morse Twist Drill & Mch. Co., New 
ford, Mass. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 


Shuster Co., F. B., New Haven, Conn. 

Springfield Machine Tool Co., 631 
Southern Ave., Springfield, 

STUD SETTERS, OPENING 

Errington Mechanical Laboratory, Broad- 
way and John St., New York. 

Geometric Tool Co., New Haven, Conn. 

SUB PRESSES 

Danly Machine Specialties, Inc., 4907 
Lincoln Ave., cago. 

Inc., Ampere, 


U. S. Tool Co., N. J. 
SWAGING MACHINES 

Etna Machine Co., Toledo, O. 
a Mfg. Co., Arlington, Crans- 
Torrington Co., Torrington, Conn. 
SWITCHBOARDS 

General Electric Co., Schenectady, 


i A 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHES 
Bristol Co., Waterbury, Conn. 
General Electric Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


TABLES, CIRCULAR 
Cochrane-Bly Co., Rochester, N. Y. 
TACHOMETERS 

Bristol Co., Waterbury, Conn 

Pfauter, — Works, 21 Park Row, 


New Yor 
143 Liberty St., 
39 Sargeant B&t., 


Zernickow, O., Co., 21 Park Row, 
New York City. 


TAPES, MEASURING 

Dietzgen Co., a, 166 W. Monroe 
St., Chicag 

Keuffel & Eeowe Co., Hoboken, N. J. 

Starrett Co., L. S., Athol, Mass. 


TAP Ge renene 
Allen Mfg. Co., 125 Shelton St., 
Hartford, Conn. 


TAP EXTRACTORS 
Walton Co., Hartford, Conn. 


TAP HOLDERS 
Apex Machine Co., Dayton, O. 
— Tool Co., Ann Arbor, 


National Automatic Tool Co., Rich- 
mond, 

Procunier, Wm. L., 18 8S. Clinton St., 
hicago. 


TAPPING ATTACHMENTS 
AND DEVICES 

American Tool Works Co., Cincinnati. 

Apex Machine Co., Dayton, O. 

Baker Bros., Inc., Toledo, O. 

Barber- Colman Co., Rockford, Il. 

Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, A 

Buhr Machine Tool Co., Ann Arbor, 


Mich. 
Cincinnati Bickford Tool Co., Oakley, 
Cincinnati. 
Consolidated << an Tool Corp., 
Rochester, 
— Tube & Tool Co., Inc., Brook- 
yn, 
Errington Mechanical Laboratory, Broad- 
way and John New York. 
Geometric Tool Co., New Haven, Conn. 
Hoefer Mfg. Co., Freeport Il, 
Leland-Gifford Co., Worcester, Mass. 
Modern Tool Co., Erie, Pa. 


Mueller Machine Tool Co., Cincinnati. 
National Automatic Tool Co., Rich- 


mond, ; 
Procunier, hogy L., 18 South Clinton 
St., Chic 
Townsend, ei °?., Mch. Co., Hartford, 
Holland, 


Western Mch. Tool Works, 
Whitney Mfg. Co., Hartford, Conn. 


TAPPING MACHINES 

Acme Machinery Co., Cleveland. 

Alto Mfg. Co., 1647 Wolfram St., 
Chicago, Ill. 

PI seca Die Machine Co., Bridgeport, 
Conn. 

Baker Bros., Inc., Toledo, O. 

Barnes Drill Co., 814 Chestnut St., 
Philadelphia. 


Bench Mch. Tool Co., Philadelphia, Pa. 


Bubs. _—— Tool Co., Ann Arbor, 
ich. 
—_ Mch. Tool Co., 516 Sandusky 


Conneaut, Qhio. 
Beondmy Engineering Co. .» Willoughby, 


Geometric Tool Co., New Haven, Conn. 
Greenlee Bros. & Co., Rockford, Ill. 
Hoefer Mfg. Co., Freeport, Ill. 

Langelier Mfg. Co., Arlington, Cran- 


ston, R. I. 
Leland-Gifford Co., Worcester, Mass. 
Moline Tool Co., Moline, Il. 
Muehlmatt, Adolph, Cincinnati, Ohio. 
Murchey Mch. & Tool Co., 34 Porter 
St., Detroit, Mich. 
National Automatic Tool Co., Rich- 
mond, Ind. 
National ee Co., 
be Wm. L., 18 hg Siniten St., 


Chica 
Rickert- Shafer Co., Erie, 


—" Drilling Mch. ce: * Rockford, 
Saunders’ Sons, Inec., D., Yonkers, 


Western Machine Tool Wks., Holland, 
Mich. 


TAPS 

Bath, John & Co., Inc., Worcester, 
Mass. 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago 

Brubaker Bros. Co., L., 50 
Church St., New York. 

Card Mfg. Co., S. W., Div. of Union 
Twist Drill Co., Mansfield, Mass. 

Carpenter 2, & Die Co., J. M., Paw- 


tucket, 
Geometric Root Co., New Haven, Conn. 
Greenfield, Tap & Die Corp., Green- 


eld, Mass. 

Hanson-Whitney Mfg. Co., Hartford, 
onn. 

Landis Machine Co., Inc., Waynesboro, 


a. 
Morse Twist Drill & Mch. Co., 
Bedford, Mass. 
National Acme Co., Cleveland. 
Pratt & Whitney Co., Hartford, Conn. 
Saunders’ Sons, Inc, D., Yonkers, 
Cleveland. 


Standard Tool Co., 
Threadwell Tool Co., Greenfield, Mass. 


TAPS, COLLAPSING 
Consolidated | Machine 
Rochester, N. 


New 


Tool Corp., 
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Errington Mechanical Laboratory, Broad- 
way and John St., New York. 

Geometric Tool . » New Haven, Conn. 

Landis Mch. Co., Inc., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 

Murchey Mch. & Tool ’Co., 34 Porter 
St., Detroit, Mich. 

National Acme Co., Cleveland, 0 

Rickert-Shafer Co., Erie, Pa. 


"= MACHINES, cima 

CE len a WIR 

SHEET META 
Olsen, Tinius, esting Machine Co., 
Philadelphia, Pa. 


THERMOMETERS 
American Gas Furnace Co., Elizabeth, 


be 8 
Bristol Co., Waterbury, Conn. 


Te, INDICATING 
AND RECORDING 

Wilson-Maeulin 7: -» Inc., 387 Concord 
Ave., New York City. 


THREAD CUTTING MACHINERY 

Acme Machinery Co., Cleveland. 

Automatic Mch. Co., Bridgeport, Conn. 

Cox & Sons Co., Bridgeton, N. J. 

Eastern Machine Screw Corp., 
Haven, Conn. | 

Economy Engineering Co., Willoughby, 


New 


Oo. 
— Gear Shaper Co., Springfield, 


Geometric Tool Co., New Haven, Conn. 

Grant Mfg. & Mch. Co., N. W. Station, 
Bridgeport, Conn. 

H & G Works, Eastern Machine Screw 
Corp., New Haven, Conn. 

Landis Machine Co., Inc., Waynesboro, 


Pa. 
Lees-Bradner Co., Cleveland. 
Murchey Mch. & Tool Co., 34 Porter 
St., Detroit, Mich. 
=. Machinery Co., Tiffin, O. 
Pratt & ." Co., Hartford, Conn. 
Rivett Lathe & Grinder Corp., Brigh- 
Boston. 
Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago, Il. 
Williams Tool Corp., Erie, Pa. 
THREAD CUTTING TOOLS 
Armstrong Bros. Tool Co., 313 No. 
Francisco Ave., Chicago. 
Cox & Sons Co., Bridgeton, N. J. 
Leggott, F. J., Battle Creek, Mich. 
Ready Tool Co., Bridgeport, Conn. 
Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston 
Williams, J. Hi, & Co., Buffalo, N. Y. 


THREAD GAGES 
See Gages, Thread. 


THREAD MILLING MACHINES 


Consolidated Ro Tool Corp., 
Rochester, N. Y. 

Hall Planetary ‘Company, Philadelphia, 
a. 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Lees-Bradner Co., Cleveland. 

Works, Ince., 


Newton Machine Tool 
Rochester, N. Y. 
Pfauter, Herman, Works, 21 Park Row, 

New York. 
Pratt & Whitney Co., Hartford, Conn. 
— General Co., Inc., Bay City, 


Taft- ‘Peirce Mfg. Co., Woonsocket, R. I 
Waltham Machine Works, Waitham, 


Mass. a 
Zernickow, O., Co., 21 Park Row, New 
York City. 


THREAD ROLLING MACHINES 

National Machinery Co., Tiffin, 0. 

Peck, Stow & Wilcox Co., Southington, 
Conn. 


THREAD ROLLING MACHINES, 
SHEET METAL 
V & O Press Co., Hudson, N. Y. 


TIME RECORDS, WORKMEN'S 
TIME ON THE JOB 
See Recording Instruments for Time. 


TIN AND TERNE PLATES 
American Sheet & Tin Plate Co., Pitts- 
burgh, Pa. 


TIRE MOLD CUTTING MACHINES 
Keller Mechanical Rnginessins “ 
74 Washington St., Brooklyn, N 


TIRE WELDERS AND BENDERS 
Williams, White & Co., Moline, Ill. 


TOOL BITS, STELLITE 
Haynes Stellite Co., 30 E. 42nd St., 
New York. 


TOOL CASES 
Gerstner & Sons, H., Day 
Starrett Co., L. S., prom 4 


TOOL HOLDER BITS, HIGH 
- SPEED STEEL — 
Armstrong Bros. Tool oy 313 No. 
Francisco Ave., Chica 
Barber-Colman Co., Rockford, Til. 
Carpenter Steel Co., Reading, Pa. 
Colonial Steel Co., Pittsburgh, Pa. 
= -Sterling Steel Co., McKeesport, 
Ludlum Steel Co., Watervliet, N.. ¥. 
& Son, Joseph T., 2558 W. 


eTs 
16th St., Chicago, Ml. 
— Saw & Steel Co., Fitchburg, 


Vanadium-Alloys Steel Co., Latrobe, < 
Williams, J. H., & Co. , Buffalo, N. 


n, O. 
"Tin. 

































| Industrial Bond Issues 


WE are prepared to purchase entire 

bond issues of sizeable and sound 
American industrial and manufacturing 
companies. 


Address our office 
at 


42 Broadway, New York City 


HORNBLOWER & WEEKS 


EsTABLISHED 1888 


BOSTON NEW YORK CHICAGO CLEVELAND 
DETROIT PROVIDENCE PORTLAND, ME. PITTSBURGH 










































2 
AutomaticThreading Sixth Annual 


Lathes, Automatic New Haven Machine 
Hob Thread Millers, 


Caution Walia Tool Exhibition 








Spindle Profilers, September 7, 8, 9, 10, 1926, New Haven, Conn. 
Coulter Shaping 

Planers, Special Ma- Program of Technical Sessions 

chine Tools Wednesday, September 8. 


Sane specifications and intelligent inspection. 
Individual motor drive units vs. group drive for 





It threading operations are important in your manu- machine tools. 
facturing processes, send for details of the entire line. Evening:—Dinner at Lawn Club with Round 
Th A - ‘ Table discussion. 
Chairman, Carl Dietz, Pres., Bridgeport Brass Co. 
e Automatic Machine Co., Bridgeport, Conn. Chairman, Carl Dietz, Pres.. Bridgepo 





F. H. Penny, Ind, Eng. Dept., G. E. Co. 


Thursday, September 9. 
EXECUTIVES’ DAY. 


e 
Designer Machine Tools and Progress. 
The district apprenticeship system. 
Evening:—Symposium on “What’s new in the 
machine tool industry?” 


Chairman, C. R. Burt, Vice-Pres. and Gen’l Mgr., Pratt 
& Whitney Co. 











Wanted 


First-class, on machine tools, preferably with experi- 
ence on engine and automatic lathes. Excellent op- 
portunity for the man who qualifies. 

Apply with full particulars to the 





Lod e i Ma i Dean Dexter S. Kimball, College of Eng., Cornell. 
& & Shipley chine Tool Company Harold S, Falk, V. Pres. and Wks. Mgr., The Falk 
Cincinnati, Ohio Corporation, Milwaukee, Wis. 





Friday, September 10. 


The coining press in the machine shop: some 





As tan perin ent W. hitherto unrealized values. 
e Sis t ou tend t anted Progress report of Gear Research Committee, 
Excellent opportunity for young man as assistant superin- A.S.M.E. 


tendent of plant of well-known corporation manufacturing 
semi-precision and highly finished brass products. Technical 
cr college education desirable; experience in modern -quan- 
tity production and accurate machinery methods necessary. 
State full details of experience, salary and references. Location 
Newark, New Jersey. P ” y ne Sightseeing Trips— Golf Plan to Attend 


Address Box B, Room 2509, 220 Broadway, New York, N. Y. Mail hotel reservations to Geo. L. Holmes, 400 Temple St., New Haven 


Chairman, W. F. Dixon, Works Mgr., Singer Mfg. Co., 
and Chmn. Mch, Shop Practice Div., A.S.M.E, 

R. V. Crane, E. W. Bliss Co, 

Earle Buckingham. 
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TOOL HOLDERS 


Armstrong Bros, Tool Co., 
Francisco Ave., Chicago. 

Cleveiand Twist Drill Co., 

Gisholt Machine Co., 1800 
ington Ave., Madison, Wis. 

Haynes Stellite Co., 30 E. 42nd St., 
New York. 


povejoy Tool Co., Inc., Springfield, Vt. 


813 No. 


ernst. 
E. Wash- 


K. Tool Co., Inc., Shelton, Conn. 
Osgood Tool Co., Buffalo, N. Y. 
Ready Tool Co., Bridgeport, Conn, 


aon Tool & Mfg. Co., Springfield, 
no 


Williams, J. H., & Co., Buffalo, N. Y. 


TOOL SALVAGE 
National Grinding Co., 
Mich. 


TOOLS, STELLITE WELDED TIP 

Haynes Stellite Co., 30 E. 42nd St., 
New York. 

TRACING CLOTH AND PAPER 


Dietzgen_Co., Eugene, 166 W. Monroe 
St., Chicago. 
Keuffel & Esser Co., Hoboken, N. J. 


TRACING FILING CABINETS 
See Cabinets, Filing. 


Ine., Detroit, 


TRACTORS, INDUSTRIAL 

Yale & Towne Mfg. Co., Stamford, 
Conn, 

TRAILERS, INDUSTRIAL 

Yale & Towne Mfg. Co., Stamford, 
Conn, 

TRANSFORMERS 

General Electric Co., Schenectady, 

Reliance Elec. & Eng. Co., 1 - 
hoe Rd., Cleveland. a 


Westinghouse Elec. & Mf, t 
Pittsburgh, Pa. ilies 
TRANSIT, ENGINEERS 


Dietzgen Co., Eugene, 166 W. Monroe 
K nffel “Bie Co. 

euffe sser Hobok 
Starrett Co., L. §., “Athol, ‘len. me 


TRANSMISSION MACHINERY 


See Hangers, Shafting, Pulley, Clutch 
Couplings, Belting, Chain. Etc. oe 


TRANSMISSION, VARIABLE SPEED 
Oilgear Co., 660 Park St., Milwaukee, 


is. 
Reeves Pulley Co., Ind. 


Columbus, 

TROLLEYS AND TRAMWAYS 

Hanna Engineering Works, 1763 Els- 
ton Ave., icag 

— ifrane & Poist Works, Read- 

Wright Mfg. Co., Lisbon, O. 

ay * Towne "Mfg. Co., Stamford, 


TRUCKS, INDUSTRIAL 


American Pulley Co., Philadelphia. 
Angle Steel Stool Co., Plainwell, Mich. 
Yale & Towne Mfg. Co., Stamford, 


Conn. 
TUBE EXPANDERS 
Watson-Stillman Co., 192 Fulton St., 
New York. 
TUBING, FLEXIBLE 
Boiler Bearing Co., of America, 141 
Frelinghuysen Ave., Newark, N. J. 
TUBING SEAMLESS STEEL 
National Tube Co., Pittsburgh. 


TUBING, STEEL 
National Tube Co., Pittsburgh. 


TUMBLING BARRELS 

Abbott Ball Co., 1045 New Britain 
Ave., Hartford, Conn. 

Baird Mch. Co., Bridgeport, Conn. 


Globe Mch. & Stamping Co., 
76th St., Cleveiand, O. 
Royersford Fdry. & Mche. 
‘Main St., Royersford, Pa. 


Co., 54 


TURBINES, STEAM 
General Electric Co., Schenectady, 


N. 
Ingersoll- Rand Co., 11 Broadway, New 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

Whiton, D. E., Mch. Co., New Lon- 
don, Conn. 


TURNTABLES 


Canton Fdry. & Mch. Co., Canton, O. 
Link-Belt Company, Chicago. 


TURRET ATTACHMENTS 


McCrosky Tool Corp., Meadville, Pa. 
— Mfg. Co., Newark, 


TURRET LATHES, VERTICAL 
—— Machine Tool Co., Bridgeport, 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 


TWIST DRILLS 
See Drills, Twist. 


UNIONS 


Dart Mfg. Co., E. M. Providence, R. I. 


UNIVERSAL JOINTS 

Apex Machine Co., Dayton, O. 

Boston Gear Wks.,. Sales Co., Norfolk 
Downs, Quincy, Mass, 


VALVE LEATHERS 


Chicago Rawhide — Co., 1809 Els- 
ton Ave., Chica 

Graton & Knight Mfc. Co., Worcester, 
Mass. 


VALVES, HYDRAULIC 

Elmes Engineering Works, Charles F., 
222 North Morgan St., Chicago. 

French Oil Mill Mchy. Co., Piqua, O. 

Hydraulic Press Mfg. Co., Mt. Gilead, 


hio. 
Watson-Stillman Co., 192 Fulton St., 
New York. 


VENTILATING APPARATUS 
Buffalo Forge Co., Buffalo, N. Y. 
—, Electric Co., Schenectady, 


VISES AND CLAMPING DEVICES, 
AIR OPERATED 


Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 


VISES, BENCH 


Germanow Simon Co., 
Rochester, N. 
New ee Machine Co., New Britain, 


Reed Mtg. Co., Erie, Pa. 
Western Tool & Mfg. Co., Springfield, 


Yost Mfg. Co., Meadville, Pa. 


Machine 


VISES, MACHINE 

Armstrong Bros. Tool Oo., 313 No. 
Francisco Ave. es Chicago. 

Barber-Colman Co Rockford, Tl. 


Brown Engineering’ Co., 133 ‘No. Third 
St., Reading, Pa. 

Cochrane-Bly Co., Rochester, N. Y. 

Edlund_ Machinery Co., Inc., Cortland, 


Germanow Simon Machine Co., 
Rochester, N. Y. 
Providence, R. I. 


Machine Tool Co., 
Cincinnati. 


Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 

Martin Tool & Die Works, J. E., 
Springfield, O. 


1255 W. Pfauter, Pam. Works, 21 Park Row, 
or 


New 

Purvis, Edw. & Son, 110 York St., 
Brooklyn, » @ 

Skinner Chuck Co. ,» New Britain, Conn. 

Thomas Elevator Co., 24 So. Hoyne 
Ave., Chicago. 

Whitney Mfg. Co., Hartford, Conn. 

Yost Mfg. Co., Meadville, Pa. 

Zernickow, O., Co., 21 Park Row, New 
York City. 


VISES, PIPE 

Armstrong Mfg. Co., Bridgeport, Conn. 

Bignall & Keeler Machine Works, Ed Ed- 
wardsville, Il. 

Cox & Sons Co., Bridgeton, N. J. 

Curtis & aie oe. 324 Garden St., 
Bridgeport, Con 

—— Tap & Die Corp., Greenfield, 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, Inc., oo” Yonkers, N. Y. 

Williams, J. H., & Co., Buffalo, N. Y. 

Yost Mfg. oon Meadville, ra. 


VISES, PLANER AND SHAPER 
American Tool he og Co., Cincinnati. 
Cincinnati Planer Co., Cincinnati. 
Hendey Mch. Co., Torrington, Conn. 
Skinner Chuck Co., New Britain, Conn. 


VISES, UNIVERSAL MACHINE 
Barber-Colman oo. "4 Rockford, Ml. 
Boston Scale & Mch. Co., Boston, Mass. 
— & Sharpe Sire Co. ., Providence, 


Brown Engineering Co., 188 No. Third 


* a. 
Graham Mfg. Co., Providence, R. I. 
Skinner Chuck Co., New Britain, Conn. 


VISES, UNIVERSAL 
WOODWORKERS’ 


Yost Mfg. Co., Meadville, Pa. 


VOLTMETERS 


Bristol Co., Waterbury, Conn. 
General Electric Co., Schenectady, 


. 


WASHER MACHINERY 

National Machinery Co., Tiffin, O. 

WASHERS 

Globe Machine & Stamping Co., 1255 
W. 76th St., Clevelan 

Russell, Burdsail & Ward Bolt & Nut 
o., Port Chester, N. Y. 

Wilmington Fibre Specialty Co., Wil- 
mington, Del. 


WASHERS, NON-METALLIC 

Chicago Prmggy Poo Mfg. Co., 1309 Els- 
ton 

— . Knight Mig. Co., Worcester, 


ass. 
Schieren, Chas. A., Co., 73 Ferry St., 
New York City. 


WASHERS, SPACING 
See Collars, Spacing, Etc. 


WASHING MACHINES, 
METAL PARTS 


Colt’s Patent Fire Arms Mfg. Co., 
artford, mn 

Crescent Washing Mch. Co., New Ro- 
chelle, N. Y¥. 


WELDING AND CUTTING, JOB 

Globe Machine & Stamping Co., 1255 
W. 76th St., Cleveland, 

is ay Electric Welding Co., Lynn, 


Westinghouse Elec. & Mfg. Oo., East 
Pittsburgh, Pa. 
Winfield Electric Welding Mch. Co., 
arren, 


WELDING EQUIPMENT, 
ELECTRIC ARC 


General Electric Co., Schenectady, 


Cleveland, O. 
& Mfg. Co., East 


Lincoln ‘Electric Co., 
Westinghouse Elec. 
Pittsburgh, Pa. 


WELDING MACHINES, 


ELECTRIC BUTT 
Federal Machine & Welder Co., War- 


Tren, ° 
Thomson Electric Welding Co., Lynn, 


Mass. 

Winfield Electric Welding Mch. o., 

Warren, 

WELDING MACHINES, 
ELECTRIC SPOT 

Acme Electric Welder Co., Los Angeles, 


al. 
Federal Machine & Welder Co., War- 


ren, O. 
Taylor Welder Co., Warren, 0. 
Thomson Electric Welding Co., Lynn, 


Mass. 
Winfield Electric Welding Mch. Oo., 
Warren, O. 


WHEELS, STEEL, R. R. & 
INDUSTRIAL 


Carnegie Steel Co., Pittsburgh, Pa. 


WIRE-NAIL MACHINERY 

National re Co., Tiffin, O. 

Ryerson & Son, Joseph’ “ae 2b58 Wi. 
16th St., Chicago. 


WIRE STRAIGHTENERS AND 
CUTTERS, AUTOMATIC 


Shuster Co., F. B., New Haven, Conn. 


WIRE WORKING MACHINERY 

Baird Machine %o., Bridgeport, Conn. 

King, R. D., 1620 Monadnock Block, 
Chicago. 

Shuster Co., F. B., New Haven, Conn. 


WOOD SCREW MACHINERY 


Townsend, H. P., Mfg. Co., Hartford, 
Conn, 


WOOD WORKING MACHINERY 


ee Machine Co., 56 Main 8&t., 
New Batata Machine Co., New Britain, 


Conn. 

Sidney ‘Machine Tool Co... Sidney, 0. 

Wappat Gear Works, 54 N. Braddock 
Ave., Pittsburgh, Pa. 


WRENCHES 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., cago. 

Armstrong Mfg. Bridgeport, Conn. 

Coes Wrench Co., Worcester, Mass. 

Gree, Tweed & Co., 109 Duane St., 


ew York. 
Standard Tool Co., Cleveland. 
Williams, J. H., & Co., Buffalo, N. Y. 


WRENCHES, PIPE 

Greene, ho & Co., 109 Duane &t., 
New 

Greenfield Tap & Die Corp., Green- 

R fed eo Co., Erie, Pa. 

ee g oe ir 

Williams, J. H. & Co., Buffalo, N. 


WRENCHES, RATCHET 
Greene, Tweed & Co., 109 Duane S&t., 


New .. 
Starrett Co., L. 8., Athol, Mass. 
Williams, J. H., & Co., Buffalo, N. Y- 


WRENCHES, TAP 


Besly & o. ye H., 120-B No. 
Clinton 8t., icago. 

Brubaker Bros. Co., W. L., 50 
Church S8t., New | York 

Card Mfg. Co., S. W., Div. of Union 
Twist Drill Co., Mensiel, Mass. 

Carpenter Tap & Die Co., M., Paw- 
tucket, R. I. 

Greenfield — & Die Corp., Green- 
field, 

Morse Twist st Drill Mch. Co., New Bed- 
or ass. 

Pratt & Whitney Co., Martiosd. Conn. 

Starrett Co., L. §8., Athol, 

Threadwell Tool Co., Gandal, “Mass. 











Oliver Drill Points 


mean 





less power, 
drilling machines and longer 
drill service. 


more holes drilled with 
reduced wear on 


Oliver Drill Pointers automati- 


Get ‘‘ The Oliver 
Point’’ on some 
sample drills for 
a tryout. 


cally produce correct, scientifi- 
cally formed points on twist 
drills; they guarantee maximum 
efficiency in drill service. 


The Oliver Instrument Company 


1410 E. Maumee Street, ADRIAN, MICH. 










(ete a 
Wise wll 
j \ 


al Tegan REM 


Consider our factory your experimental laboratory. 


Our knowledge of methods of marking on metal 
parts may be valuable to you. 


We make the machines, also the marking dies. 


The Noble & We stbrook Mfs . Co. Hartiord, Connectiest 














19 Asylum Street 











Wanted—Complete equipment for 
making, turning and working line shaft- 
ings in general, preferably cold drawn. 


Box 793, care Machinery 
148 Lafayette St., New York 




















N OW —The Hall Automatic 
Planetary Thread Milling Machine 


The Hall “Planetary” Principle developed to provide for auto- 
matic threading (internal or external) on any small parts. 


















‘The standard Hall Planetary Thread Milling Machine equipped 
with a work holding turret that is moved to and from the cutter 
spindle by spring and cam construction or—in the heaviest ma- 
chines—by an oil cylinder. 





Operation is simple, results are uniformly 
satisfactory and economical, production is 
excellent and, as in operations on our standard 
model machines accuracy and concentricity 
are assured by the operating method. 


Send for details of this new 
Hall machine; let us show you 
how to cut costs on small as 
well as large work. 


Automobile 


Hub Cap Nut 









Cutter Used in Hub Cap Nut . 
Milling Thread cut in two é. 









(LANE TARY SS 


eens es 





THE HALL PLANETARY COMPANY 


FOX ST. AND ABBOTSFORD AVE., PHILADELPHIA, PA. 
AGENTS IN ALL PRINCIPAL CITIES 
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SUPER Shell Reamer 
with taper hole 


Lower Tool Cost 
Lower Production 
Cost 
















SUPER Machine 
Reamer 








SUPER Shell Reamer 
with large, straight hole 










Longer Life—Faster 
More Accurate 
Performance 


_— 


TE, 
Fog 


NOTRE cy memememon: 


ial 








The Same Exclusive Features in Every Style and Size— 


SUPER Machine Reamers, SUPER Shell 
Reamers for standard taper arbors, SUPER 
Shell Reamers with large straight holes for line 
and pilot reaming, SUPER Roughers, SUPER 
Finishers, SUPER Cylinder Reamers, SUPER 


Specials,—they all have standard McCrosky- 
SUPER Features. 


Blades are locked tight and stay tight. Ex- 
tra large adjustment gives each set of blades 
long life. New sets can be inserted in the orig- 
inal body again and again,— it resists wear and 
damage because it is hardened. The patented 


McCrosky Tool Corporation, Meadville, Pa., U.S. A. 


Branches in Cleveland, Detroit, Chicago, San Francisco and Toronto. Agencies in 
all other principal cities. For export, Benjamin Whittaker, New York and London. 
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McCrosky reverse curve relief gives ample 
chip clearance in front of the cutting edge of 
each blade and ample support behind it. These 
features will help you identify McCrosky- 
Super Reamers. Look for it. 


Pick out the style and size of the McCrosky- 
Super Reamer for a definite reaming job in 
your plant. You can test the advantages of 
every detail of the standard McCrosky-SUPER 
design by its performance. A free, postpaid 
copy of McCrosky Catalog will help you se- 
lect the style and size. 


EXHIBIT 


NATIONAL 
STEEL & MACHINE 
W X0l6) op 4:20) 980), 


CHICAGO 


i 
- 
/ 


McCROSKY 


Super eamers 
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Would You Increase Your Income? 


If purchased one volume at a time, MACHINERY’S Libraries cost $15.00. 


At the 


present time, as part of a general campaign to stimulate readers in the mechanical 
industry to make use of the large stores of “‘salary-increasing information” to be found 


in good mechanical books, we offer these Libraries at $10.00 each. YOU SAVE $5.00 


ON EACH SET. 


aeaW N= 


In forming these 5 libraries, 
they are intended. 


Draftsmen’s Library 
Machinists’, Machine Operators’ and 


Machinists’ Apprentices’ Library 


- Toolmakers’ and Diemakers’ Library 
. Machine Shop Foremen’s Library 
- Tool Designers’ Library 


special regard has been given to the practical needs of those for whom 
In a few cases the Libraries, as formed, may not meet the particular require- 


ments of those engaged in highly specialized work; but in such cases the purchaser may readily 
form his own library from among the 29 volumes comprising all the Libraries. 


Each volume is 6 by 9 inches, with an average of 300 pages per book. The binding is durable cloth, 


dark green in color, with titles and markings in gold. 


The type is large and clear. 


Each volume 


is generously illustrated with photographic reproductions and line drawings. 


MACHINERY’S Ten Dollar Libraries 


140-148 Lafayette St., New York, N. Y. 























OPEN THE BOOK— 


Every page tells a story of Contour Measuring Projector Service in some well known plant; 
of the simple, practical solution of some measuring problem in which scientific accuracy is 


required. 


Machine tool builders, automobile and industrial manufacturers tell here how they use 
B & L Contour Measuring Projectors in laboratory and shop to check and insure the accu- 
racy of screw threads, gauges, gears, chasers, cutting tools of all kinds, of important parts 


and products. 


LUE BAUSCH & LOMB OPTICAL COMPAN) 
The ™ 
wanderer Tee projet ts wed try Codunsbin constantly om the 
Cutters § Se iviseem few immpecting the contene 1d wear textly ard th 
om or prodhacles enna gear taetly aru the 
All (: 
Cnlumbig mee acon paneer and worms inex photograph) for the ew 
the shhecdere eran Mester, ane innpecied for vomtuar by comparing 


ty 
AentiT the $5 be +4 projector ts used fom the suecial mepection of ox 
uentae te wom: i they are huaskest, 


hetech i 

cndtiosme beojector is ale: wed on many other special roseurct 

in the & experimental problems relating to phaomagrapinn andl records 
“Hoge ehanical, Chemical and Research Laboratories See 

invaluable sete HeObectons are : 


ndearnat exreptionsliv useful instraments, and are 
onthe many pryasdtionson which Uwv are ase.” 







.} 
Prcéat 4p 





ke 
3 t 
thee T Sey M5 
Rhags 4 
me fotteree, mnt ix Sher: om the SRtour Meas: 
te ne é IN the tee ' Measartiy Proseetor in 
Hostratie 


hae / Pr 
hee fog Revede, ss 


ATH ER 


8 the Wore White Les pecs 


Mipers, Ars 


wt on this page and 


; % tage 
? wh ON Te ea te. 
| ae, + tel ar RR go 
i Biro, ~~ M ¥ FOrED testy hale she 3 
> tiud isan y 
Se itt Porsd 
: special fed : 
. : > Breas Pal Beker fee 
herein ing tured. OUT in Prsty the tot gy tated hy a 
tags : a 
tes ie Ory ya 
. Wetis ‘ 

P die tee; *E teye he Th. xx thee esis 
‘ PEP Pec toon My emaring 
t th : 

Dats * ES we SANTEE hy . 

a Ey th the ¢s eat 


Mae f% 
EP 2 pve ce 
th ie 











































cena é 


fie »* 
nh oe 


North Bast Blesirig Cammgpans Beye? 
age are & Sn 
prot 

a tecture gti 8 got 
comparing Uae S08 He é , : 
ta be feer? al ant m a 
eckine Fore i 
og ert Ss j 
Leong: AE ae { 


t ; 
“fy oe Ore 
Prva” 


one 








Candie Mowreg & Waste Piew 5 
at ge Po Emitter Af cates gy 


we 

















WE WILL 
EXHIBIT 


NATIONAL 
STEEL & MACHINE 
TOOL EXPOSITION 


CHICAGO 


MUNICIPAL PIER SEPI 4 
BOOTH NO. 


100 


Send for this booklet, study it; 
use the coupon today. See the 
machine in operation at the 
Chicago show. 








BAUSCH & LOMB OPTICAL COMPANY, Rochester, N.Y. 


BAUSCH & LOMB OPTICAL CO., 662 St. Paul St., Rochester, N. Y. 
Gentlemen:—Please send me a copy of your Booklet as advertised in MACHINERY. 
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